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ROMAN KOZŁOWSKI 


LES HYDROIDES ORDOVICIENS A SQUELETTE CHITINEUX 


Sommaire. — Lvauteur expose les rćsultats de ses ćtudes consacróes aux Hydroides 

a squelette chitineux. On a extrait ces fossiles des galets erratiques calcaires de 

lOrdovicien, en les dissolvant dans I'acide chlorhydrique. Les formes dócrites sont 

assignćes a 15 genres et 22 especes, dont 11 genres et 19 espóces considórós comme 
nouveaux pour la science, 


AVANT-PROPOS 


Les matćriaux qui ont servis a la prósente ćtude ont ćtć assemblćs 
pendant environ dix ans. Dissolvant systómatiquement durant ce laps de 
temps des galets calcaires erratiques de 1 Ordovicien, dans le but d'en pre- 
parer les Graptolites, j'ai rencontrć a plusieurs reprises des fragments 
chitineux appartenant sans aucun doute A des Hydroides. L'6tude des ma- 
tćriaux ainsi graduellement rćunis ćtait conduite dans les moments libres 
dautres recherches et occupations, surtout pendant les trois dernieres 
annćes. Des matóriaux nouveaux sajoutant de temps a autre en cours 
d'ćtude, permettaient parfois de completer ou de corriger les rósultats dćja 
obtenus. Quoique lon poursuive les travaux de prćparation des calcaires 
ordoviciens qui fourniront sans doute d'autres matóriaux d'Hydroides, je 
me suis dćcidć a publier les róćsultats obtenus jusqu'a prósent. J'espsre que 
mon travail va inciter les palóontologistes aux ćtudes des Hydroides 
a squelette chitineux, groupe jusqu'ici nćgligć et sur lequel les traitós de 
palćontologie soit ne donnent aucune information, soit inserent des donnóes 
souvent inexactes. 


MATERIAUX ET METHODES 


Les Hydroides sont incomparablement plus rares que les Graptolites 
lans les galets erratiques ordoviciens de Pologne. Leurs restes sont en 
noyenne plus menus et leur póriderme en góćnćral plus mince et plus 
ragile que celui des Graptolites. Tandis que les theques des Graptolites 
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ont les bords aperturaux le plus souvent ćpaissis, chez les Hydroides les 
hydrotheques ont les bords libres extremement minces et presque jamais 
conservćs intacts, les parties terminales ćtant habituellemenc froncćes et 
dćchiquetćes. 

Les fragments d Hydroides ćtant d'une maniere gćnćrale beaucoup 
plus fragiles que ceux des Graptolites, il nest possible de les manipuler 
que dans un milieu liquide ćpais comme la glycśrine. Si lon desseche les 
ćchantillons, ils subissent le plus souvent un aplatissement. Les essais de 
conserver les ćchantillons dans du baume de Canada se terminaient le 
plus souvent par leur dśtćrioration. Une longue pratique a prouvć que le 
meilleur milieu pour leur conservation est la glycćrine. 


Les ćchantillons extraits du calcaire apres sa dissolution sont en 
genćral noirs ou d'un brun foncć, non transparents. Afin de pouvoir les 
ćtudier d'une maniere satisfaisante, il faut les dćcolorer. La dćcoloration 
se pratique aisćment dans l'acide azotique concentrć, auquel on ajoute du 
chlorate de potasse. L'opśration est conduite en petits vases clos. Les 
spócimens minces se dócolorent rapidement, en moyenne en 15—30 
minutes, tandis que les ćpais doivent rester dans le liquide plusieurs heures. 
Si cela ne suffit pas, on les transporte dans un rćactif frais et on continue 
le procćdć. De cette maniere on obtient presque toujours des spócimens 
plus ou moins transparents ou du moins translucides, les minces devenant 
jaune-paille et les ćpais — plus brunatres. 

Apres la dćcoloration, les ćchantillons sont lavós dans de I'eau et mis 
dans la glycórine. Lors de toutes ces manipulations on'se sert de pipettes 
de diffóćrent calibre. Malgrć toutes les prócautions, il est inśvitable que 
certains ćchantillons particulierement fragiles ne soient pas abimós. 


Les ćchantillons dócolorćs conservćs dans la glycórine 6ćtaient ćtudićs 
d'abord a la loupe binoculaire, tant en lumiere reflćchie quen lumiere 
transmise, au grossissement allant de 12,5 A 100 fois. Les dśtails tres fins 
de structure exigeaient des ćtudes au microscope en lumiere transmise, 
au grossissement de 150 a 400. 


Pour ćlucider la morphologie et en particulier les relations mutuelles 
des theques et leur liaison avec les rameaux, il est nócessaire de pouvoir 
examiner lćchantillon en diffćrentes positions. On ne peut le faire 
commodćment que dans la glycćrine, en y tournant Ióchantillon au moyen 
des poils de diffórente ćpaisseur, enchassćs en tubes de verre. 

Les ćchantillons ont ćtć dessinćs A Faide de PFappareil d Abbć montć 
sur le microscope. Le placement de Ićchantillon dans la position voulue 
e. en immobilitć pendant le temps, souvent long, necessaire pour exćcuter 
le dessin et lors du transfert de la próparation de la platine de la loupe 
binoculaire a celle du microscope, est particulierement dólicat. On y arri- 
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vait en placant dans la glycórine de menus iragments de verre et en 
montant des ćchafauds autour de IFóchantillon. 

Les hydrosomes ramifićs se sont conservós souvent de fagon que les 
theques et les rameaux restent plus ou moins superposćs les uns aux 
autres et sont plus ou moins dóformćs. Dans ces cas, il est difficile d'€tablir 
exactement quelle est I'union des thóques aux rameaux. Les dessins de tels 
Echantillons ne peuvent pas donner au lecteur une image claire de ces 
relations. Pour cette raison j'ai accompagnć les dessins de plusieurs spćci- 
mens de figures plus ou moins schómatisćes afin de nendre intelligible la 
structure próalablement ćlucidće. 


LA VALEUR DES MATERIAUX ETUDIES 


Toutes les formes dócrites dans le prósent mómoire sont reprósentóes 
uniquement par des fragments des hydrosomes et souvent par un seul 
xemplaire. Par consćquent, elles ne peuvent pas donner Vimage satisfai- 
sante de l hydrosome entier. Si l'on trouve parfois des parties correspondant 
vraisemblablement Aa des hydrorhizes, elles ne restent pas en connexion 
avec les autres parties de I hydrosome. La plupart des ćchantillons consiste 
en fragments de rameaux avec des hydrotheques. Ces dernieres ne sont 
qu'exceptionnellement conservćes en entier, leurs bords libres óćtant 
d'habitude plus ou moins dćchiquetćs. 


Etant donnć cet ćtat de conservation des matóriaux, on peut se deman- 
der quelle est leur valeur du point de vue de la taxonomie zoologique. Les 
Hydroides rćcents a squelette chitineux sont rópartis en genśral entre deux 
groupes: les Athecata ou Gymnoblastea et les Thecaphora ou Calyptobla- 
stea, suivant que leurs hydranthes et gonophores sont nus ou renfermós 
nespectivement dans des hydrotheques et gonothaques chitineuses. Il 
y a, en outre, certaines difiórences dans la morphologie des parties molles 
de leurs reprćsentants, en particulier dans la gónćration módusoide, ce 
qui ćchappe ćvidemment au palóontologiste. 

Chez certaines formes dócrites ici, les hydrotheques sont suffisamment 
bien conservćes pour permettre une comparaison avec les Thecaphora rć- 
cents et les assigner Aa cet ordre. Dans les cas cependant ou seules sont 
conservćes les parties proximales, cylindriques des theques, on n'est pas 
toujours pleinement certain sil s'agit la d'enveloppes póridermiques des 
pódoncules des Thecaphora seulement, les hydrotheques ayant ćtć dótruites, 
ou si l'on a a faire a des tubes protćgeant les pśdoncules des Athecata, dont 
es hydranthes restaient nus. Un certain critere peut 6€tre fourni par la 
presence des gonotheques, propres seulement aux Thecaphora, les gono- 
phores des Athecata ćtant nus. Malheureusement, la plupart des organes 
ci dćcrits, quil y a lieu de considćrer comme gonotheques, ont ćtć rencon- 
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trós a lćtat isolć, sans qu'il soit possible de les attribuer a des hydrosomes 
particuliers. 

Certaines formes dócrites se distinguent cependant par un dimorphis- 
me thócal plus ou moins accentuć. Dans ces cas on a a faire, selon toute 
probabilitć, a des hydrotheques et des gonotheques. Neanmoins, 1'attribution 
des theques particulieres A une de ces deux catćgories n'est pas souvent 
aisće. 

Aucun ćchantillon n'est pourvu de theques qu'on pourrait interpreter 
comme des nóćmatotheques, telles qu'on en connait chez les reprćsentants 
rócents des Plumulariidós et des Aglaophćnidćs. 

La systćmatique des formes polypoidales des Athecata rócents est 
basće principalement sur la distribution et la morphologie des tentacules. 
Ce critere n'est pas applicable aux formes fossiles. Dans la systćmatique 
des Thecaphora rćcents on attache une importance particuliere A la forme 
de I'hypostome, ce qui ne peut non plus €tne pris en considćration quand 
il sagit des formes fossiles. 

Les principaux criteres diagnostiques pour les Hydroides fossiles sont: 
la morphologie des theques, leur rópartition sur les rameaux, leur mode 
de connexion avec ceux-ci et lexistence ou labsence de dimorphisme 
thócal. 

La comparaison exacte des formes ordoviciennes avec les rócentes est 
tres difficile; il est probable en effet quon a a faire non seulement a des 
especes et des genres ćteints, mais souvent A des reprćsentants des familles, 
voire des unitós taxonomiques plus ćlevćes, inconnues dans la faune 
hydroidienne d'aujourd'hui. Certaines formes ordoviciennes se distinguent 
a un tel degrć de tous les Hydroides rćcents que leur appartenance móme 
a ce groupe de Coelentórćs n'est pas tout a fait sóre. 

Le fait que certaines formes ici dócrites ćtaient pourvues de diaphrag- 
mes a structure diffćrente et beaucoup plus compliquśe que les diaphrag- 
mes hydrothócales des Thecaphora rćcents, semble indiquer que leurs 
parties molles ont atteint aussi un degró plus ćlevć de spócialisation. Indi- 
rectement cela pourrait tómoigner qua IOrdovicien les Hydroides for- 
maient un groupe de Coelentćrćs hautement diffórencić. Mais leurs rela- 
tions avec les reprósentants rócents de ce groupe ne pourront €tre ćlucidóes 
qu'au fur et a mesure que seront ćtudićs les Hydroides de diffórentes 
póriodes geologiques, ce qui thóoriquement n'est pas impossible. 

Partant de toutes ces considórations, je suis arrivć A la convietion 
qu'il serait prómaturć, dans les conditions actuelles de connaissance des 
Hydroides fossiles, de s'efforcer A classer les formes ici dócrites dans les 
familles cróees pour les formes rócentes, ou d'etablir A present pour elles 
des familles spćciales. Il est prófćrable de se limiter pour le moment 
a l'etablissement des unitós taxonomiques infórieures, c'est-A-dire des gen- 
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res et des especes. Móme ainsi, il n'est pas toujours aisć de dćcider, si un 
caractere donnć doit 6tre considćrć comme gónórique ou spścifique. I] est 
possible, par consćquent, que les ćtudes futures des Hydroides fossiles 
feront modifier plus ou moins les diagnoses des unitćs taxonomiques pro- 
posćes dans ce memoire. 


CONNAISSANCE DES HYDROIDES FOSSILES 


Quoique les Hydroides actuels a pćriderme chitineux, c'est-a-dine les 
Athecata et les Thecaphora, ont des chances de se conserver A lćtat fossile, 
pourtant on n'en a dócrit jusqwa prósent quun nombre tres limitć et 
Vappartenance de la plupart des fossiles, assignós jusqwici aux Hydroides, 
reste incertaine. 

Les parties chitineuses des Hydroides peuvent 6tre conservćes soit 
dans des sćdiments argileux, soit dans des calcaires et des roches siliceuses. 
Dans le premier cas elles subissent presque toujours un aplatissement, dans 
le second elles peuvent conserver leur forme primitive peu modifiće et 
mćeme les plus fins dótails structuraux. L'identification des spócimens 

aplatis dans les schistes comme des Hydroides est fort embarrassante, voire 
_ souvent impossible. Il est done plutót surprenant que differents auteurs 
partant de tels restes non seulement n'ont pas hóćsitć d'y reconnaitre des 
Hydroides, mais les ont placćs dans des familles cróćes pour les formes 
recentes et y,voyaient meme des genres tres voisins des genres connus dans 
les mers d'aujourd hui. Il suffit cependant de lire les descriptions et 
d'examiner les illustrations de ces supposćs Hydroides pour arriver a la 
conclusion que ces ressemblances ćtaient pour la plupart illusoires. Les 
diagnoses des unitós taxonomiques basćes sur de pareils matćriaux sont 
en gćnćrai tout a fait insuffisantes. 


Ces remarques se referent, en particulier, aux genres Archaeocrypto- 
laria Chapman, 1919, Archaeolaofea Chapman, 1919, Protohalecium Chap- 
man 8. Thomas, 1936, Sphenoecium Chapman 8: Thomas, 1936, et 
Archaeoantennularia Decker, 1952; les premiers quatre — du Cambrien de 
FT Australie, le dernier — du Dóćvonien moyen de l Amórique du Nord. 


Il est a remarquer que la plupart, sinon toutes les formes australiennes 
ont des caracteres plus ou moins nettement graptolitiques. Cela concerne 
aussi bien la morphologie gćnćrale de leurs colonies que le fait de voir, sur 
les theques de certaines de ces formes, des stries fusellaires si caractćristi- 
ques des Graptolites (voir Archaeolaofea longicornis Chapman, 1919, pl. 19, 
fig. 1, et A. serialis Chapman $z Thomas, 1936, pl. 15, fig. 12a). 

La forme ordovicienne que B. F. Howell a dócrit en 1949 de Mohawk 
River, N. Y.. sous le nom de Archaeolaofea tarda Howell, est caractórisće et 
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illustróe d'une facon si superficielle que rien de certain ne peut €tre 
dit sur sa nature. 

Tout autre est le cas des formes dćcrites comme Hydrozoa par 
A. Eisenack (1932, 1934, 1935). Cćtaient des fragments chitineux non 
aplatis, isolćs des roches calcaires A laide de Iacide. Leur póriderme est 
anhiste, ce qui exclut leur appartenance aux Graptolites. Leur morphologie 
genćrale est sans doute celle caractćristique des colonies d Hydroides. 
Eisenack a ćtabli quatre genres: Palaeokelyx Eisenack, 1932, et Palaeotuba 
Eisenack, 1934 — de 1 Ordovicien, Cylindrotheca Eisenack, 1934 — du Si- 
lurien, et Mesokelyx EKisenack, 1935 — du Jurassique. Les ćchantillons dont 
disposait cet auteur ćtaient pour la plupart trós fragmentaires et peu nom- 
breux; il en est rósultć que les diagnoses gsEnćriques donnćes par cet auteur 
sont le plus souvent tout A fait insuffisantes. Cela rend embarrassante la 
comparaison des formes dócrites dans le prósent mómoire avec celles 
€tablies par Eisenack. 

Les genres Palaeokelyx et Cylindrotheca ont ćtć assignós par Eisenack 
aux Campanulariae (Thecaphora), car ils ont des hydrotheques diffćren- 
cićes, Palaeotuba a ćtć attribuć aux Athecata ćtant donnć I'absence d'hydro- 
theques. La position du genre jurassique M esokelya« est restće incertaine. 


CARACTERISTIQUES SOMMAIRES DES GALETS ERRATIQUES 
ORDOVICIENS DONT ON A EXTRAIT LES HYDROTDES 


L'age de la plupart des galets, ćnumćrćs dans la liste qui suit, ne peut 
pas €tne ćtabli a prósent avec exactitude, car ces galets n'ont que rarement 
fourni des fossiles de valeur stratigraphique bien ćtablie. En outre, la plus 
grande partie des fossiles qu'on en a extraits restent encore a ćtudier et 
a dćterminer. Par consćquent, nous nous limitons A donner ici seulement 
une breve caractóristique lithologique de chaque galet et a signaler son 
centenu organique. 

Comme les rósidus organiques des galets dissous sont conservćs, on 
peut espóćrer qu'au fur et A mesure de lótude des organismes qu'ils ren- 
ferment, lage de plusieurs de ces galets pourra €tre prócisć dans l'avenir. 

Dans la liste ci-dessous sont donnćs: le numóro d'ordre de chaque 
galet, la localitć od il a ćte necueilli, sa caractóristique lithologique et les 
principaux organismes dont on y a constatć la presence. 


0.15. Orłowo (voilv. de Gdańsk). Calcaire gris clair, A grain grossier, en partie 
silicifić, 4 fragments de Trilobites (Asaphidae). Hystrichosphaeridae (tres nombreux) 
Chitinozoa, Scolecodonta. Flexihydra undulata n. sp. 

0.22. Sarbia (voiv. de Poznań). Calcaire organogene a Vaginoceras, riche en 
glauconie et quartz A grains arrondis. Tuboidea, Dendrograptus sp. Dictyonema sp., 
Didymograptus rozkowskae Kozl. Gonotheca Forma A. 


, 
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0.25. Poznań. Calcaire A Vaginoceras. Dendrograptidae, Didymograptus rToz- 
kowskae Kozl., Holmograptus callotheca (Bulm.). Rhabdohydra tridens n. sp. 

0.26. Poznań — Czerwonak. Calcaire gris, organogene, A grain grossier, 
a fragments de Trilobites — Pseudoasaphus aff. limatus Jaan., Dendrograptus sp., 
Gymnograptus retioloides (Wiman). Epallohydra adhaerens n. sp, Rhabdohydra 
tridens n. sp., Gonotheca Forma D. 

0.29 Stara Warka (voiv. de Varsovie). Calcaire a grain grossier, organogene, 
a fragments de Trilobites (Asaphidae). Tuboidea, Dinemagraptus warkae Kozl. Po- 
tychaetaspis warkae Kozl. Calychydra irregularis n. sp, Rhabdohydra tridens n. sp. 
Diplohydra solida n. sp., Diplohydra gonothecata n. sp., Kystodendron longicarpus 
(Eisenack), Chitinodendron bacciferum Eisenack. 

0.31. Poznań — Czerwonak. Calcaire a grain grossier, organogene, composć 
surtout de fragments de Brachiopodes. Concentrations bitumineuses. Gymnograptue 
retioloides (Wiman),Glyptograptus teretiusculus (His.). Diplohydra gonothecata n. sp.. 
Palaeotuba dichotoma n. sp., Chitinodendron bacciferum Eisenack. 

0.42. Zakroczym (voiv. de Varsovie). Calcaire clair, a grain grossier. Tuboidea 
et fragsments d'autres Graptolites. Diplohydra gonothecata n. sp., Phragmohydra 
articulata n. sp. Lagenohydra phragmata n. sp., Gonotheca Forma A, Gonotheca 
Forma F. 

0.44. Poznań — Czerwonak. Calcaire gris, compact, fortement pyriteux. Xeno- 
hydra labiata n. sp. 


0.52. Ustronie Morskie (voiv. de Koszalin). Calcaire YZ E composć surtout 
de dćbris de Brachiopodes. Rhabdohydra tridens n. sp. 

0.60. Rewal (voiv. de Szczecin). Calcaire baltique a Orthograptus gracilis 
(Roemer). Gonotheca Forma F. 

0.66. Dziwnów (voiv. de Szczecin). Calcaire baltique Aa Orthograptus gracilis 
(Roemer). Rhabdohydra tridens n. sp. 

0.69. Rewal (voiv. de Szczecin). Calcaire baltique a Orthograptus gracilis (Roe- 
mer). Desmohydra zigzag n. sp. 

0.92. Rewal (voiv. de Szczecin). Calcaire clair, a grain fin, organogene. Tuboidea. 
Trimerohydra annulata n. sp. 

0.94. Jarosławiec (voiv. de Koszalin). Calcaire a grain fin. Hystrichosphaeridae, 
Ordovicina sp., Mastigograptus sp., Gymnograptus linnarssoni (Moberg). Rhabdohydra 
tridens n. sp., Gonotheca Forma D. 

0.105. Orłowo (voiv. de Gdańsk). Calcaire crinoidien, a grain grossier, pyriteux. 
Foraminifera, Scolecodonta. Trimerohydra glabra n. sp., 

0.110. Orłowo (volv. de Gdańsk). Calcaire clair, a grain fin. Tuboidea. Phragmo- 
hydra articulata n. sp. 

0.121. Wyszogród (voiv. de Varsovie). Calcaire clair, compact, a grain moyen. 
Dictyonema sp. (nombreuse), Mastigograptus sp., Corynites wyszogrodensis Kozl. 
Epallohydra adhaerens n. :p., Cylindrotheca subtilis n. sp. Gonotheca Forma A, Go- 
notheca Forma B, Gonotheca Forma C, Gonotheca Forma E. 

0.123. Wyszogród (voiv. de Varsovie). Calcaire compact, pyriteux. Radiolaria 
(pyritisćs), Chitinozoa, Climacograptus sp. Diplohydra gonothecata n. sp. 

0.129. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire clair, a grain fin. 
Spicules de Spongiaires (grands monaxones), Dictyonema Sp. Desmohydra flexuosa 
a. sp, Desmohydra zigzag n. sp. Epallohydra adhaerens n. sp., Diplohydra mierope- 
Junculata n. sp. 

0.153. Wyszogród — Zakroczym (voiv. de Varsovie), Calcaire clair, a grain fin, 
pyriteux. Scolecodonta, Tuboidea. Gonotheca Forma A, Gonotheca Forma C. 
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0.158. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire clair, compact, 
pyriteux. Chitinozoa, Scolecodonta. Kystodendron longicarpus (Eisenack), Gonotheca 
Forma C. 

0.163. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire gris clair, 
a grain fin. Plectambonitidae, Chitinozoa. Gonotheca Forma B. 

0.165. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire crinoidien A Bra- 
chiopodes. Fragments de Tuboidea, Dendroidea et Graptoloidea. Epallohydra adhae- 
rens n. sp. 

0.166. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire gris, a grain moyen, 
a stylolithes. Scolecodonta, Graptoblasti. Kystodendron longicarpus (Eisenack), Chiti- 
nodendron bacciferum Eisenack. 

0.167. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire gris, a grain 
moyen. Graptoblasti, Rhabdohydra tridens n. sp. Phragmohydra articulata n. sp. 
Diplohydra longithecaia n. sp., Epallohydra adhaerens n. sp. 

0.168. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire gris, a gros grain, 
a Brachiopodes silicifićs (Plectambonitidae). Idiotubus sp., Climacograptus sp. Rhab- 
dohydra tridens n. sp. 

0.169. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire clair, A gros grain. 
Tuboidea. Kystodendron longicarpus (Eisenack'. 

0.170. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire gris clair, compact. 
Dendroidea, Scolecodonta. Gonotheca Forma A. 

0.173. Wyszogród — Zakroczym (voiv. de Varsovie). Calcaire identique au 
precćedent. Diplograptus sp., Foraminifera, Scolecodonta. Epallohydra adhaerens 
n. sp. 

0.177. Miączynek — Mochty (voiv. de Varsovie). Calcaire clair, compact, a grain 
moyen. Nombreux Brachiopodes silicifićs (surtout Pholidops sp.) Tuboidea. Ca- 
lychydra constricta n. sp. 

0.179. Mochty (voiv. de Varsovie). Calcaire clair, compact, organogene, A Bra- 
chiopodes silicifićs. Leiosphaera (abondante), Chitinozoa, Dictyonema sp., Climaco- 
graptus sp. Calyxhydra gemellithecata n. sp. Epallohydra adhaerens n. sp., Palaeo- 
tuba dichotomica n. sp. 

0.181. Mochty (voiv. de Varsovie). Calcaire gris clair, A gros grain, compact. 
Mastigograptus sp. (abondant), Gymnograptus sp. (cf. Lasiograptus retusus Lapw.). 
Rhabdohydra tridens n. sp. 

0.182. Mochty (voiv. de Varsovie). Calcaire gris; organogene, A gros grain. 
Glaeocapsomorpha, Foraminifera, Chitinozoa, Scolecodonta, Climacograptus sp. Epa!- 
lohydra adhaerens n. sp., Palaeotuba polycephala Eisenack, Rhabdohydra tridens 


n. sp. Diplohydra solida n. sp., Kystodendron longicarpus (Eisenack), Cylindrotheca. 
subtilis n. sp., 'Gonotheca Forma E. 


0.183. Mochty (voiv. de Varsovie). Calcaire compact, a cristaux de calcite. Fo- 
raminifera, Scolecodonta, Tuboidea. Trimerohydra glabra n. sp. 

0.184. Mochty (voiv. de Varsovie). Calcaire gris clair, A grain moyen. Mastigo- 
graptus sp., Acanthograptus sp. Kystodendron longicarpus (Eisenack), Chitino 


dendron 
bacciferum Eisenack, Gonotheca Forma E. 


0.185. Mochty (voiv. de Varsovie), Calcaire gris clair, 
a dćtritus brachiopodique. Scolecodonta (abondants), Masti 
sp. Dietyonema sp. Trimerohydra glabra n. sp. 


0.186. Mochty (voiv. de Varsovie). Calcaire gris foncć, marneux, A abondant 


detritus chitineux, Leiosphaera, Chitinozoa, Scolecodonta. Rhabdohydra tridens 
n. sp. Trimerohydra glabra n. Sp. 


compact, pyriteux, 
gograptus sp., Dendrotubus 
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0.240. Zakroczym (voiv. de Varsovie). Calcaire gris clair, A gros grain, silicifie. 
Brachiopodes (Clitambonitidae), Foraminifera, Scolecodonta, Climacograptus sp. 
Desmohydra jlexuosa n. sp. 

0.242. Zakroczym (voiv. de Varsovie). Calcaire clair, compact, organogene. Spi- 
cules de Spongiaires (grands monaxones), Dictyonema sp., Climacograptus sp., Idio- 
tubus sp. Palaeotuba polycephala Eisenack. 

0.262. Mochty (voiv. de Varsovie). Calcaire clair A grain moyen. Foraminifera, 
Climacograptus sp. Kystodendron longicarpus (Eisenack). 

0.273. Mochty (voiv. de Varsovie). Calcaire clair, A grain moyen, pyriteux. Di- 
plograptus sp. Kystodendron longicarpus (Eisenack). 

0.276. Mochty (voiv. de Varsovie). Calcaire gris foncć, a Brachiopodes silicifićs. 
Leiosphaera, Chitinozoa, Mastigograptus sp. Chitinodendron baccifjerum Eisenack. 

0.284. Zakroczym (voiv. de Varsovie). Calcaire clair, compact, A Brachiopodes 
silicifićs. Leiosphaera, Idiotubus sp. Desmohydra flexuosa n. sp. 


PARTIE SYSTEMATIQUE 


Genre Trimerohydra n. gen. 


Diagnose. — Hydrosome produisant a chaque noeud deux rameaux et, 
entre eux, une theque a long pódoncule. Chaque rameau est terminć par 
deux articles basilaires auxquels sont attachós les deux rameaux suivants. 
Articles basilaires pourvus en bas et en haut d'un diaphragme horizontal, 
percć d'un pore arrondi au centre. Theque dćlimitóće du pódoncule par un 
diaphragme semblable. Pódoncule communiquant librement a sa base avec 
le canal du rameau. 

Remarques. — A ce genre sont attribućes deux especes: Trimerohydra 
glabra n. sp. et T. annulata n. sp., la premiere choisie comme gćnotype. 

Par ses theques coniques et pódonculóes et par la prósence d'un 
diaphragme a la base de la theque, Trimerohydra n. gen. se rapproche des 
Thecaphora rócents, en particulier de ceux qu'on róunit dans la famille des 
Campanulariidae. Mais la structune de ses diaphragmes est tres diffćrente, 
d'autant plus que chez les Campanulariidae et les Thecaphora rócents, en 
sóćnćral, il ny a jamais de diaphragmes a la base des rameaux. 


Trimerohydra glabra n. sp. 


(fig. 1) 


Matćriaux. — Quatre echantillons dont trois tres fragmentaires. 
L'holotype (fig. 1) consiste en une partie d'hydrosome d'environ 1750 u 
de longueur, conservant 11 divisions dichotomiques. Rameaux non aplatis, 
theques tres fragmentaires, sous forme de minces membranes dóchiquetćes 
et froncóes. — Galets 0.105, 0.1838, 0.185 et 0.166. 
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Description de Vholotype. — L'hydrosome 
est ramifić dichotomiquement a des inte:- 
valles rćguliers de 350 a 400 u. Les rameaux 
divergent a angles aigus. Au point de diver- 
gence de la paire des rameaux est placće une 
theque sur un long pódoncule. A la base de 
chaque rameau se trouve un article tonnelli- 
forme, un peu plus large en haut qu'en bas, 
dćlimitć a la surface par de faibles sillons. 
Aux sillons correspondent a Iintórieur deux 
diaphragmes: lun infórieur, lautre supe- 
rieur. Ils consistent en minces lamelles hori- 
zontales, percće chacune au centre d'un pore 
d'environ. 7 u de diametre. Le diametre du 
rameau atteint 20 u 4 sa base et jusqua 45 u 
vers son extrómitć. A cette extrómitć ćlargie 
sont attachós deux articles basilaires de 
deux rameaux suivants et, entre eux, le 
pódoncule de la theque. Les deux rameaux 
ont la meme longueur ou sont plus ou moins 
inćgaux. 

Les theques sont pourvues de pódoncules 
qui ont a peu pres la meme longueur que 
les rameaux, mais la moitić d'ćpaisseur. Le 
canal du pódoncule communique librement 
jen bas avec le canal du rameau, sans aucun 
W 'diaphragme ni constriction. A son extrómitć 

distale le pódoncule est marquć de Fun ou de 

deux rćtrócissements qui dólimitent un an- 
neau plus ou moins nettement exprimć. Le 
retrecissement supórieur marque la limite 
entre le pódoncule proprement dit et Particle 
basilaire de la theque. Cet article, tout com- 
me larticle basilaire du rameau, est dćlimitć 
en haut et en bas par des diaphragmes. 
Les theques, autant qu'on peut infórer 
d'apres leur ćtat, fragmentaire, ćtaient coni- 
B ques, a peu pres de la móme longueur que 
leur pódoncule, constitućes d'une membrane 


tres mince ayant invariablement subi un 
froncement et une fragmentation. 


A j Fig. 1. — Trimerohydra glabra n. sp. A holotype; 
B reconstitution partielle. 


03mm 
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Remarques sur d'autres fragments. — En plus de Iholotype dócrit plus 
haut, trois fragments ont ćtć trouvćs appartenant A la móme espóce, qui 
mćritent une mention spóciale. 

L'interprćtation de ces fragments, tres dćchiquetćs, de 500 a 800 u de 
longueur, ćtait au prime abord tres embarrassante. Ce n'est qu'apres leur 
dćcoloration tres poussće qu'on a pu arriver A les comprendre. La difficultć 
residait dans le fait que la masse principale de chacun des ćchantillons en 
question consiste en gros tubes enchev6trćs, dont le póriderme a la structure 
fusellaire typique des Graptolites. D'autre part, au milieu de ces tubes 
graptolitiques on peut distinguer des rameaux typiques de Trimerohydra 
glabra. En ćtudiant ces ćchantillons d'une maniere poussće, on a pu ćtablir 
que le Graptolite appartenait A une forme encrońtante. Sur un ćchantillon 
une face du rhabdosome est aplatie et lisse, et correspondait sans doute 
a une surface de fixation. Les rameaux de 1 Hydroide sont encrodtćs par le 
Graptolite d'une maniere irróguliere et sont, pour la plupart, cachćs entre 
les theques de ce dernier. 

La question se pose, si dans cette association il s agissait d'une symbiose 
de deux organismes, ou si lhydrosome de l Hydroide a servi seulement de 
support inerte a la colonie graptolitique? Nos matóriaux trop limitós ne 
permettent pas dy rópondre. Mais il ne sera pas sans intóret de signaler 
que des colonies de Rhabdopleura normani de la Mer de Norvege sont tres 
souvent associćes a des Hydroides et les tubes de deux organismes sont si 
intimement entrelacós qu'il est presque impossible de les sćparer. D'autre 
part, Atubaria heterolopha, Cśóphalodiscidć de la Mer du Japon, a 6€tć 
trouvóe sur des colonies d' Hydroides. Il nest donc pas exclu que chez 
certains Graptolites il y avait, comme chez certains Ptórobranches rćcents, 
une pródilection a setablir sur les colonies d Hydroides. 


Trimerohydra annulata n. sp. 
(fig. 2) 


Matćriaux. — Fragment d hydrosome d'environ 585 u de longueur et 
une theque isolće. Hydrosome conservant trois noeuds, chacun a un seul 
rameau conservć, le second rameau etant dćtachć. Des hydrotheques n'ont 
subsistć que les pódoncules et des fragments froncós de leurs bases. — 
Galet 0.92. 

Description. — La structure de l'hydrosome est essentiellement la 
meme que celle de Trimerohydra glabra n. sp. Les differences sont les 
suivantes: 

1) les entre-noeuds sont ici sensiblement plus courts, n'atteignant 
que 210—250 u; 
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2) les rameaux, au lieu d'€tre lisses, sont annelćs. Sur chaque rameau 
ily a 9 anneaux, dont le premier et le dernier sont. de korci double; 
3) les pedoncules des theques sont ćlargis en entonnoir A leur extrć- 
mite distale, lisses, sans article terminal et, par consćquent, sans diaphrag- 
me infćrieur. 


Fig. 2. — Trimerohydra annulata n. sp. A et As holotype vu de deux cótćs; 
B partie basilaire d'une theque montrant le diaphragme. 


La prćsence d'annelures sur les rameaux peut €tre considórće comme 
un caractere de valeur spócifique. Mais le fait que dans oette espece 
Varticle basilaire de la theque fait dófaut et qwil my a qu'un seul diaphrag- 
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me — celui qui sćpare le pedoncule de la theque, pourrait €tre considórć 
comme une diffćrence de valeur gónćrique. Mais en prćsence des matć- 
riaux trop limitćs, il est prófórable de maintenir cette SEDEEE dans le meme 
genre que celle prócćedemment dócrite. 


Genre Calychydra n. gen. 


Diagnose. — Hydrosome ramifić dichotomiquement d'une fagon plus 
o©u moins rćguliere. Rameaux terminćs soit par deux theques ćgales, soit 
par une seule theque. Theques coniques, pódonculees, sans diaphragmes. 

Gónotype: Calychydra gemellithecata n. sp. 


Calychydra gemellithecata n. sp. 
Ę (fig. 3 et 4) 


Matóriaux. — Une vingtaine de fragments d'hydrosome, extraits tous 
d'un seul galet (0.179) et appartenant peut-Etre au móme hydrosome. Spe- 
cimens bien conservćs, non aplatis, a theques plus ou moins conservćes. 

Description de Vholotype (fig. 3). — Le fragment d' hydrosome consiste 
en un rameau principal avec un rameau latćral, inflóchis dans differents 


Ę ; 1 
A: | A> 


Fig. 3. — Calyxhydra gemellithecata n. sp. 41 holotype; As reconstitution sche- 
matisće. 
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plans. Le rameau principal conserve 7 noeuds qui correspondent A autant 
de rameaux secondaires. L'ćpaisseur moyenne du rameau principal est de 
25 u et la longueur moyenne des entre-noeuds — de 260 u. Les rameaux se- 
condaires communiquent librement avec le rameau principal. A une 
distance de 120-160 u les rameaux secondaires se bifurquent en une paire 
de pódoncules thócaux, a peu pres de la meme ćpaisseur que le rameau. 
Les pćdoncules peuvent ćtre d'ćgale longueur ou de longueur diffórente. 
Les theques qu'ils portent sont de meme forme et grandeur, coniques, 
a passage graduel du pódoncule a la theque. Au noeud 3 est attachóće une 


05mm 


Fig. 44 — Calyxhydra gemellithecata n. sp. A, paratype; A, reconstitution 
schematisće; A, theques du noeud 2, Vues du cótć opposć. 


branche latćrale avec cinq pódoncules, mais a theques dótachóes. Au noeud 


5 sattache non une paire de theques, mais une seule, a pódoncule moitić 
aussi long que les pódoncules des theques doubles. 


Paratypes (fig. 4). — Les autres fragments ne s'ćcartent pas essentielle- 
ment de l'holotype. Parfois un rameau secondaire ne porte quune seule 
theque, d'autres fois une theque de la paire n'a qu'un pódoncule trós róduit. 
La longueur des entre-noeuds est variable. Sur un spćcimen qui conserve 
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8 entre-noeuds, les rameaux secondaires s'attachent alternativement d'un 
cóte et de Iautre du rameau principal. Il est possible que ce soit la regle 
góćnćrale, mais le plus souvent il est difficile de I6tablir avec certitude 
a cause de la torsion secondaire qu'ont subi en gćnóral les rameaux. 


Calychydra constricta n. sp. 


(£ig. 5) 
Matśriaux. — Un seul ćchantillon dhydrosome fragmentaire et 
aplati. — Galet 0.177. 
Description. — L'hydrosome est ramifić dichotomiquement. Les ra- 


meaux et les pódoncules des theques ont A peu pres la meme ćpaisseur, 


Fig. 5. — Calychydra constricta n. sp. A, holotype vu en lumiere transmise; As recon- 
stitution schóćmatisće; a et b deux consurictions dont une cloisonnee. 


comprise entre 15 et 20 u. La bifurcation produit soit deux rameaux, soit 
un rameau et une theque. Les rameaux divergent 4 des angles aigus. Les 
pódoncules thćcaux ont des longueurs tres variables: de cinq pódoncules 
conservćs lun atteint 200 u, tandis que deux theques sont sans pódoncules, 
sessiles. Les theques, toujours mal conservćes, semblent avoir ćtć coniques. 

Un des caracteres distinctifs de cette espece róside dans la prćsence — 
dans les rameaux et dans les pódoncules — des constrictions a structure 
assez spóciale. Aux points ou se trouvent ces constrictions, la lumiere du 
canal se róduit de moitić. La constriction ne se manifeste pas a I extórieur, 
car la partie rótrócie est entourće du cótć externe d'une mince membrane 
qui lui forme une sorte de manchon. Dans un de ces rćtrócissements 
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(fig. 5b) il y a 2-3 cloisons obliques, dans d'autres il ny en a pas. Les con- 
strictions sont distribućes le long des rameaux et les pódoncules a des 
intervalles irróguliers. 

Remarques. — Cette espece se rapproche par ses theques pódonculćes 
de Calyxchydra irregularis n. sp., dont elle se distingue par des rameaux 
plus greles et par la prósence de constrictions. 


Calyxchydra irregularis n. sp. 
(fig. 6) 


Matćriaux. — Deux hydrosomes fragmentaires a theques en partie 
conservćes, mais fortement froncóes. — Galet 0.29. 

Description de Vholotype (fig. 64). — Le fragment dhydrosome, 
d'environ 1700 u de longueur, est composć de rameaux ramifićs dichoto- 
miquement a des angles aigus. L'ćpaisseur des rameaux oscille entre 25 et 


023mm 


05mm 


B 


Fig. 6. — Calychydra irregularis n. sp. A+ holotype; Age reconstitution schómatisće; 
B paratype. 
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50 u. Les theques sont pódonculćes, a pódoncules de longueur variant entre 
75 et 150 u, formant des angles aigus avec les rameaux. Ils passent gra- 
duellement aux theques qui sont coniques. 


Paratype (fig. 6 B). — 11 correspond probablement a la partie termi- 
nale de I'hydrosome, ćtant caractórisć par une forte condensation d'hydro- 
 theques, car sur un espace de 140 u prennent origine 4 pódoncules thócaux, 
dont 3 conservent les theques. 

Remarques. — Cette espece se distingue de Calychydra gemellithecata 
n. sp. par les rameaux plus ćpais et par la distribution irróguliere des 
theques. 


Genre Flexcihydra n. gen. 


R 


Diagnose. — Hydrosome 4 theques flexueuses, groupóes le plus sou- 
vent par deux ou trois, plus rarement sćparćóes. La connexion entre les 
theques et les rameaux, ainsi qu'entre les rameaux, se fait par lintermć- 
diaire de tres courts pódoncules. 

Gćnotype et unique espóce connue: Flexihydra undulata n. sp. 


Flexihydra undulata n. sp. 
(fig. 7) 


Matćriaux. — Trois fragments extraits d'un móme galet (0.15). Deux 
spóćcimens (cotypes) correspondent peut-6tre a un móme hydrosome:; 
Fappartenance du troisieme A cette espóce n'est pas certaine. | 

Description des cotypes (fig. 7 A, B). — Sur des rameaux d'un diame- 
tre moyen de 350 u sont attachćes des theques deux A trois fois plus 
ćpaisses, cylindriques, s'ćlargissant a peine de la base A Fextrómitć, plus 
ou moins flexueuses. Elles sont groupóes par deux ou trois, plus rarement 
elles sont attachćes sćparćment. Les theques sont pourvues de pódoncules 
tres courts, 4 peine distincts, sensiblement plus minces que les theques 
memes, A parois tres ćpaissies. Sil y a un groupe de trois theques, la 
seconde s'attache a la premiere pres de sa base, et la troisieme — prós de 

Pextrómitć proximale de la seconde. Les parties distales des theques ont 
des parois tres minces, toujours secondairement froncóes. Les parois des 
rameaux sont plus ćpaisses que celles des theques, mais parfois il nest 
pas facile de les distinguer les uns des autres, car les rameaux latóraux 
ont, comme les theques, de courts pódoncules a leur base. 

| Le troisieme ćchantillon (fig. 7 C), dont l'appartenance a cette espóce 
rest pas certaine, consiste en un rameau flexueux d'environ 1200 u de 
longueur. Ses theques sont aussi flexueuses, environ deux fois plus 
epalsses que les rameaux, et pourvues ćgalement de courts pódoncules. 
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_ Fig. 7. — Flexihydra undulata n. sp. A, et B, cotypes; C, autre ćchantillon; 
As, Bo et Co reconstitutions schómatisćes. 
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Mais toutes les theques s'attachent separćment au rameau. I] est possible 
qu'il s'agisse la d'un rameau terminal de VFhydrosome. 


Genne Desmohydra n. gen. 


Diagnose. — Hydrosome composć de rameaux plus ou moins flexueux, 
en moyenne aussi ćpais que les theques, ćtendus A peu pres dans un plan. 
Theques tubuleuses, longues, a diametre assez constant sur toute leur 
€tendue, attachćes au rameau en gónćral d'un seul cótć, au moyen d'un 
tres court pódoncule, ou directement par une extrómite rótrócie. Chaque 
theque composće d'une partie proximale, soudće par sa paroi au rameau, et 
d'une partie distale libre. 

Gónotype: Desmohydra flexuosa n. sp. 


Desmohydra flexuosa n. sp. 


(fig. 8) 
Matćriaux. — Un rameau bifurquć et quelques fragments de rameaux 
non bifurqućs. — Galets 0.240 et 0.284. Holotype — fig. 94. 
Description. — Les rameaux sont plus ou moins flexueux, rótrócis aux 


points ou sont attachćes les theques. Les thóques sont tubuleuses, longues, 
flexueuses, a parties libres plus longues que les parties soudóes au rameau 
et orientćes souvent 4 angle droit par rapport aux premieres. Les entre- 
noeuds ont des longueurs variables. Le diametre des thóques reste A peu 
pres constant, en moyenne de 80 u. Chaque theque est attachóe au noeud 
par un minuscule pódoncule, souvent A peine distinct, d'environ 10 u de 
diametre. 

Dans I'holotype (fig. 84), qui consiste en un rameau bifurquć, le rameau 
latćral, orientć a angle droit par rapport au rameau principal, est attachć 
a ce dernier par un pódoncule semblable au pódoncule thócal. Sur un 
echantillon conservant trois theques (fig. 8 C), la theque 1 est diffórente de 
deux theques suivantes, ćtant composće d'une sorte de pódoncule long et 
mince et d'une vćsicule ellipsoidale close. Cette theque correspond peut- 
€tre a une gonotheque. | 


Desmohydra zigzag n. sp. 


(fig. 9) 
Matćriaux. — Un seul spćcimen bien conservć, qui semble correspondre 
a la partie initiale de l hydrosome. — Galet 0.129. 
Description. — Fragment de 1180 u de longueur, composć de segments 


disposćs approximativement a angle droit l'un a lautre et comprenant 
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Fig. 8. — Desmohydra flexuosa n. sp. Ay holotype; As reconstitution schómatisće; 
B et C paratypes; explications dótaillóes — dans le texte. 


des tubes de deux calibres (a et b). Ces tubes se multiplient par divisions 
dichotomiques. L'hydrosome commence par une vćsieule ellipsoidale (x) de 
240u de longueur et de 80u de largeur maximum. A partir dune extrómitć 
de cette vćsicule part un mince stolon (s) sigmoide, donnant origine a deux 
tubes: lun (w) mince et l'autre (b;) ćpais. Le premier, denviron 520 u 
de longueur, est d'un diametre uniforme de 20u. A une distance de 400 u 
a partir de son extrómitć proximale, ce tube se divise en un tube mince 
(ai ) et un autre (bz) 'environ trois fois plus ćpais. Seulement les parties 
proximales de ces tubes sont conservćes. Le tube b,, attachć au stolon par 
un court pódoncule, est assez ćtroit A son commencement et s 'ćlargit ensuite 
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05mm 


Fig. 9. — Desmohydra zigzag n. sp. A+ holotype; A, reconstitution schć- 
matisće; explications dóćtaillóes — dans le texte. 


sensiblement. Il est soudć sur la plus grande partie de son ćtendue au 
tube a;, seulement ses parties proximale et distale sont libres. De l'extró- 
mitóć distale du tube b, se dćtachent, a son tour, deux tubes: lun mince 
(a>) et Tautre deux fois plus ćpais (bo), soudćs entre eux par leurs parons. 
Du tube a, n'est conservóe que la partie proximale d'environ 170u de 
longueur. Le tube b» est courbć a angle droit et se divise en deux tubes, dont 
un ćpais (b;) formant sa continuation directe, et lautre (a;) mince, corres- 
pondant a un rameau latóral. Ce dernier, soudć dabord au tube b;, se 
recourbe ensuite a angle droit devenant libre. Enfin, a lextrómitć du 
tube b; se dćtachent de nouveau deux tubes (a, et b,) de diffćrents calibres, 
dont les extrómitćs sont cassćes. 

Remarques. — Les tubes ćpais (b) de cet ćchantillon, sćparćs lun de 
/autre par un ćtranglement, semblent correspondre aux segments du ra- 
meau, tandis que les tubes minces (a) doivent reprćsenter les theques. 

L'appartenance de cette espece au genre Desmohydra n'est pas cer- 
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taine. Il se rapproche de Desmohydra flexuosa n. sp. surtout par le fait 
que ses theques sont soudćes sur une grande ćtendue aux segments du 
rameau. Mais il sen distingue par la division du rameau en segments 
beaucoup plus individualisćs. Ses theques communiquent plus largement 
avec le rameau, car elles sont dćpourvues de pódoncules individualisćs. 


La vósicule «x pourrait €tre interpótće comme lenveloppe de l'oozoide. 


Genre Epallohydra n. gen. 


Diagnose. — Hydrosome rampant, comprenant des theques subcylin- 
driques, flexueuses, de meme calibre que le rameau, sans póćdoncule, sou- 
dćes au rameau par leurs parties proximales et communiquant largement 
sans aucune constriction' avec le canal du rameau. 


Góćnotype et unique espece: Epallohydra adhaerens n. sp. 


Epallohydra adhaerens n. sp. 


(fig. 10) 
Matćriaux. — Nombreux fragments, en gćnćral mal conservćs. — 
Galets: 0.26, 0.121, 0.129, 0.165, 0. 167, 0.173, 0.179. 
Description de Vholotype. — Le rameau et les theques ont une face 


aplatie et lautre convexe, Ihydrosome ayant ćtć adhórent, selon toute 
probakilitć, au substratum. Les thóques se trouvent d'un seul cótć du 
rameau. Leur partie proximale est soudće 'au rameau et la distale neste 
libre, formant un angle variable avec la pnemisre. L'ćpaisseur des theques 
est a peu pres la móme que celle du rameau et elles ne sont pas nettement 
dćlimitćes de celui-ci. Leurs extróćmitćs libres, lógerement ćlargies, tou- 
jours dóchiquetćes, ont des parois tres amincies. 

Remarques. — Quoique la plupart des fragments ont une face aplatie 
et sóćtendent dans un plan, certains ont les deux faces convexes et sont 
courbóćs dans diffórents plans. Sur certains exemplaires les theques se 
trouvent de deux cótós du rameau. En cas d'une. bifurcation du rameau 
(fig. 10 B), les deux branches restent soudóes par leurs parties proximales. 

Il est possible que c'est a cette espece qu'appartenait un fragment 
mentionnć par Eisenack (1934, P. 56, pl. 4. fig, al): 


Genre R pc Eisenack, 1934 


„A. Eisenack (1934, JSŁ. 66). a donnć de ce genre la definition, suivante: 
„Petites colonies d'Hydrozoa, a hydrocaule: chitjnęux mince, simplement 
bifurquć, passant eh, „une longue theque cylindrique”. Espóce typique et 
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la seule dćcrite par cet auteur — Cylindrotheca profunda — provenait 
du Silurien (E;) de Kozel en Bohóme. Eisenack disposait de trois fragments, 
chacun composć d'un court rameau avec une theque. 

Prenant en considóration l'espece ordovicienne dócrite plus bas et 
que lon peut ranger dans le meme genre, la diagnose du genre pourrait 
ćtre ćlargie de la maniere suivante: 


0:>mm, 


Fig. 10. — Epallohydra adhae- Fig. 11. — Cylindrotheca subti- 
rens n. sp. A holotype; B ra- lis n. sp. A et B cotypes; C 
meau bifurquć. paratype. 


Hydrosome a rameaux minces, cylindriques, a theques d'une seule 
catógorie, attachóes A des intervalles róguliers par lintermćdiaire de longs 
pódoncules. Pedoncules plus minces que le rameau, communiquant libre- 
ment avec la theque et avec le canal du rameau. 
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Cylindrotheca subtilis n. sp. 
(fig. 11) 


Matćriauxc. — Trois rameaux fragmentaires, dont deux (A et B de la 
fig. 11) exiraits d'un meme galet (0.121), appartenant peut-Etre au meme 
hydrosome, sont choisis comme cotypes. Le troisieme (C), provenant d'un 
autre galet (0.182), est presque deux fois plus mince et pourrait corres- 
pondre a la partie distale de 1 hydrosome. 


Description des cotypes (fig. 11, A et B). Le rameau de Fćchantil- 
lon A, de 1080 u de longueur et de 15—30 u d'ćpaisseur, conserve une 
seule theque, et le rameau B, de 1400 u de longueur et de 25—35 u d'ćpais- 
seur, garde une thsque et le pódoncule dune autre. La theque du ra- 
meau A est pourvue d'un pódoncule, long de 260 u, un peu plus mince 
que le rameau, sćlargissant sensiblement et graduellement vers la base 
de la theque. La theque est subcylindrique, a partie distale courbće 
presque a angle droit par rapport a la partie proximale. Ses parois samin- 
cissent progressivement vers son extrómitó qui est cassće. La theque du 
rameau B est pourvue d'un pódoncule d'environ 260 u, plus nettement 
dćlimitć de la theque que dans le rameau A. De la theque n'est conservśe 
que la partie proximale. Le pśdoncule correspondant a la seconde theque 
s'attache a 750u du point d'attache du pódoncule prócódent. 

Paratype (fig. 11 C). — II reprósente un rameau de 2220 u da longueur, 
tres gróle, 4 extrómitć bifurquśe, comprenant 4 theques. Les longueurs 
des entre-noeuds sont: 1-2 560 u, 2-3 480 u, 8-4 600 u. Une nodositć entre 
les theques 3 et 4 pourrait correspondre A un rameau latćral detachć. Les 
pćdoncules sont orientćs A peu pres parallelement au rameau. Les theques, 
a parois tres minces, ne sont que partiellement conservćes et avaient 
probablement la móme forme que les theques des cotypes. 


Genre Palaeotuba Eisenack, 1934 


La diagnose laconique de ce genre donnće par Eisenack est la suivante: 
„Petites colonies ramifićes des Tubulariidae consistant en póriderme chi- 
tineux anhiste” (1934, p. 54). L' auteur a attribuć A ce genre deux especes: 
Palaeotuba polycephala Eisenack et P. dendroidea Eisenack, dont la pre- 
miere, dćsignće comme gónotype, provenait de l'ćtage de Kukruse (c—c.) 
de IEstonie, et la seconde d'un galet erratique A Orthoceras regulare. Il est 
peu probable que P. dendroidea, A hydrotheques beaucoup plus ćpaisses 
et autrement disposćes, puisse appartenir au móme genre que le gónotype. 
Du reste, elle ćtait nreprósentóe par des ćchantillons trop fragmentaires 
pour €tre identifiable. 
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Fisenack a assigne Palaeotuba aux Tubulariidae (Athecata), se fondant 
probablement sur absence des hydrotheques diffórencićes. 

En se basant sur la morphologie du gćnotype, la diagnose du genre 
pourrait €tre la suivante: 

Rameaux de I' hydrosome róguliers, rigides, d'€paisseur assez uniforme. 
Theques tuboides, minces et longues, disposćes a angles aigus par rapport 
au rameau, tantót isolćes, tantót assemblóes en groupes au móme niveau 
du rameau. 


Palaeotuba polycephala Eisenack 
(fig. 12) 


1934. Palaeotuba polycephala Eisenack; A. Eisenack, Neue Mikrofossilien.., p. 54, 
pl. 4, fig. 5 et fig. du texte 3 a-b. 


Matćriaux. — Deux rameaux, dont un (4) d'environ 1900 u et Vautre 
(B) de 2350 u de longueur. — Galets 0.182 et 0.242. 


Description. — Le rameau 4 (fig. 12) est droit dans sa partie proximale 
et s'inflechit distalement, devenant lógórement flexueux. Dans la partie 
proximale droite lóćpaisseur du rameau est uniforme, d'envi- 
ron 45 u, tandis que dans la partie distale Ićpaisseur est 
variable. A la distance de 800 u de lextróćmitć infórieure 
5 theques sont attachćes au rameau, dont quatre d'un meme 
cótć et a peu pres au mEme niveau, tandis que la cinquieme 
est attachóe a 115 u plus haut et de I'autre cótć. Les theques 
sont tubuleuses, A peu pres d'ćgale ćpaisseur (20-25 u) dans 
toute leur extension. A une distance de 600 u plus haut du 
noeud infćrieur se trouve un groupe de quatre theques, dont 
trois a peu pres au meme niveau et la quatrieame un peu plus 
haut. Toutes les theques sont orientćes presque parallelement 
au rameau, ne s'inflćchissant que lógerement. Elles communi- 
quent librement avec le canal du rameau. Le póriderme des 
theques est sensiblement plus mince que celui du rameau 
et il samincit progressivement vers leur extrómitć ou 
les theques sont transparentes sans Etre soumises A la de- 


Fig. 12. — Palaeotuba polycephala Eisenack:; fragment dun rameau 
a 9 theques. 


coloration. On n'observe aucune tendance a lelargissement des theques 
dans le sens distal. La partie terminale du rameau, dont seulement un 
trongon est conservć, a ćgalement des parois tres minces. 
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Le second spócimen (B) a 7 noeuds conservćs, tout en ayant les memes 
caractóres que I ćchantillon A, est plus flexueux et sen distingue par la 
rópartition des theques qui sont attachóes isolóment le long du rameau. 
Sur le noeud 3 il y a une paire de theques, dont une attachóe normalement 
au rameau et la seconde attachće a la premiere, A une distance de 55 u de 
sa base. 

Remarques. — Nos ćchantillons correspondent exactement a Tespece 
dćcrite par Eisenack. L'exemplaire dont disposait cet auteur avait, outre 
deux groupes de theques, encore trois theques attachćes isolćment, dans 
la partie infórieure du rameau, a diffóćrents niveaux. Cet ćchantillon prove- 
nait, selon Eisenack, d'un calcaire recueilli in situ en Estonie dans I'horizon 
de Kukruse (Cr). 


Palaeotuba dichotoma n. sp. 
(fig. 13) 
Matśriaux. — Quelques fragments extraits d'un seul galet (0.31). 
Description de Vholotype (fig. 13). — L'hydrosome est ramifić dicho- 
temiquement d'une facon róguliere, de maniere que les rameaux divergent 


Fig. 18. — Palaeotuba dichotoma h. sp., holotype. 
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a des angles aigus et les theques forment avec les rameaux ćgalement des 
angles aigus. Les rameaux et les theques ont une 6ćpaisseur a peu pres 
egale, oscillant entre 55 et 80u. Les theques sont cylindriques et com- 
muniquent librement avec les rameaux. 

Remarques. — Certains spócimens supplómentaires ont des theques 
plus serrćes que l'holotype. | 

Cette espóce se distingue de Palaeotuba polycephala Eisenack par ses 
theques seńsiblement plus ćpaisses et par leur disposition diffórente. Son 
attribution A Palaeotuba n'est que provisoire. 


Genre Rhabdohydra n. gen. 


Diagnose. — Rameaux droits, rigides. Theques tubuleuses, minces, 
attachćes a des noeuds spatuliformes, en gćnćral par groupes de trois. 
Gónotype et unique espśce: Rhabdohydra tridens n. sp. 


Rhabdohydra tridens n. sp. 
(fig. 14) 


Matćriaux. — Quelques dizaines de rameaux plus ou moins fragmen- 
taires, extraits de plusieurs galets (0.25, 0.26, 0.29, 0.52, 0. 66, 0.94, 0.167, 
0.181, 0.182). Le plus long rameau conserve 10 noeuds, mais aucun ne 
connserve la partie initiale de I' hydrosome et un seul correspond a l'extró- 
mite distale presque intacte. 

Holotype — fig. 14 A. 

Description. — Les rameaux ont la forme des tubes droits, rigides, 
non ramifićs, a section transversale arrondie, a diametre oscillant entre 
25 et 100u, en gźnćral s'amincissant dans le sens distal. Dans les limites 
du rameau, la plus grande óćpaisseur est atteinte au niveau du noeud, et 
la plus petite — au milieu de lentre-noeud. La longueur des entre-noeuds 
dans les limites du rameau varie assez largement, comme l'illustrent les 
chiffres ci-dessous concernant trois rameaux, dont le premier — lholo- 
type — comprend 4 noeuds, le second — 7 noeuds, et le troisieme — 
9 noeuds. Les valeurs correspondantes (en u) vont de l'extrómitć distale 
vers lextremite proximale des rameaux: 

holotype: _ 500, 560, 530 


paratype I: 690, 690, 690, 790, 800, 800, 675 
pafatype II: 485, 500, 550, 560, doc 610, 600, 700, 700 


Ces chiffres montrent qu ilnya aucune rógularitć dans les variations 
de la longueur des entre-noeuds dans Tune ou Iautre direction. 
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Tous les noeuds se trouvent, en principe, sur un seul cótć du rameau. 
Sur chaque noeud sont attachóes normalement trois theques. Elles ont une 
base commune sous forme d'un court processus spatuliforme, dirigć obli- 
quement vers le haut sous un angle d'environ 45” par rapport au rameau. 
Les theques sont tubuleuses, legerement ćlargies a leur base, conservant 
ensuite une ćpaisseur uniforme sur toute leur longueur. Elles sćtendent 
presque parallelement au rameau et leur longueur est ćgale en moyenne 
a celle des entre-noeuds. Les diametres de theques varient entre 12 et 18 u. 
Leurs extrómitćós distales ne trahissent aucune tendance a Ićlargissement 
et les bords aperturaux semblent avoir ćtć unis. 

Le póriderme des rameaux est tres compact, non ćlastique, sans trace 
de stratification. Il est a admettre nćanmoins que les parois s'Epaississaient 
avec l'age, car les parties proximales restent apres la dćcoloration opaques, 
tandis que les parties distales deviennent translucides. La surface des 
rameaux non dócolorće est noine, luisante. 

Les thćques ont des parois sensiblement plus minces que les rameaux 
et sont transparentes, jaune-paille, souvent sans avoir ćte dćcolorćes. 

Un fragment (fig. 14 B), qui semble correspondre a lextrómitć distale 
du rameau, se termine par quatre theques, dont I'une, placóe dans le pro- 
longement du rameau, correspond probablement 4 sa terminaison naturelle, 
tandis que les trois autres, placćes sur une base commune, forment la triade 
normale. 

Variations. — Quoique, en regle gónćrale, sur chaque noeud se trouve 
un groupe de trois theques ćgales, certains ćchantillons s'ćcartent de cette 
norme. Sur un ćchantillon conservant trois noeuds, le noeud infórieur porte 
quatre theques, le suivant probablement trois, et le troisieme — seulement 
deux. Sur un autre rameau A cinq noeuds, l'un porte cinq theques, deux 
en portent trois chacun, sur les autres noeuds leur nombre ne peut €tre 
ćtabli. Ce n'est que tout a fait exceptionnellement que le nombre de theques 
sur un noeud est infćrieur A deux. Ainsi, sur un fragment A deux noeuds, 
il y a sur le noeud infćrieur trois theques, et sur le suivant — une seule. 
Dans ce cas, l'entre-noeud atteint une longueur presque double (1250 u) 
de la normale. Au-dessus du second noeud, le rameau se continue sans 
noeuds sur une ćtendue de 2000 u. Il s'agit peut-śtre la d'une terminaison 
de rameau. 

Parfois on trouve des rameaux anormalement dćveloppćs, probable- 
ment tćratologiques. Ainsi, sur un rameau (fig. 14 H) une seule theque 
est attachće au noeud, mais elle a une largeur double de la theque normale. 
Le long de cette theque, A son milieu, se trouve un sillon indiquant qu'il 
s'agit de deux theques soudćes. Mais il n'y a qu'une seule lumiere. A cótć 
de cette theque double, mais attachće directement au rameau, se trouve 
une theque normale. 
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Fig. 14. — Rhabdohydra tridens n. sp. A holotype; By et Bs terminaison dun 

rameau vue de deux cótós; C groupe normal de trois theques; D groupe de 

quatre theques; E rameau anormal a theques simples; F rameau anormal a the- 

ques simples irrógulierement distribućes; G rameau rćgćnćrć avec deux theques; 
H deux theques anormalement placćes, dont une a ćpaisseur double. 
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Sur deux exemplaires on observe la regenćration d': rameau qui a di 
subir une cassure. Dans les deux cas la partie regónćrće pousse de Tlin- 
tćrieur du rameau cassć et le bord de la cassure ne subit pas de rógónćration. 
Un de ces spócimens (fig. 14 G) est particulierement intóressant, car de 
Pintćrieur du rameau cassć pousse non seulement un rameau nouveau, 
mais, en meme temps, deux theques normales. 

Le fait que, dans le cas d'une rógćnćration, le bord de la cassure ne 
regćnere pas, indique que le rameau n'ćtait pas recouvert A lextórieur de 
tissus mous. j 

Il faut mentionner encore deux ćchantillons nettement aberrants (fig. 
14E et F), quoique appartenant selon toute probabilitć a la móme espece. 
Tous les deux ont des theques attachćes directement au rameau sans pro- 
cessus spatuliforme. Un de ces rameaux (fig. 14 E) porte quatre theques 
isolćes, se suivant A des intervalles assez rćguliers, mais deux fois moindres 
que sur les rameaux normaux. Sur l'autre (fig. 14 F) une theque est isolóe 
et deux autres tres rapprochóes lune de Iautre. 


Genre Phragmohydra n. gen. 
Diagnose. —Theques longues, subcylindriques, pourvues A leur base 


d'un article en forme d'un flacon subsphórique avec un ćpais col qui pe- 
netre au fond de la theque. 


Gćnotype et unique espece: Phragmohydra articulata n. s 


Phragmohydra articulata n. sp. 


(fig. 15) 
Matćriaux. — Quelques rameaux iragmentaires. — Galets 0.42 et 0.110. 
Description de Vholotype (fig. 15 A). — Le rameau conserve 4 noeuds 


distants de 300 a 400 u Tun de TIautre. Chaque noeud forme une lógere 
saillie a laquelle est attachć article basilaire de la theque. L'article (fig. 
15 4.) a la forme d'un flacon arrondi, pourvu d'un col cylindrique, atteig- 
nant 1/4 a 1/3 de la longueur de Particle móme. Le canal du col est ćtroit 
et ses parois fortement ćpaissies, marqućes de lignes transversales d'ac- 
croissement. Le col pónetre dans le fond de la theque de facon que son 
extrómitć y fait saillie. Le fond de la theque entre le e 
€paissi par de minces couches successives de póriderme. 

L'article attachć au noeud 3 (fig. 15 A;) est un peu plus long et plus 
large que les deux prócódents, et le noeud auquel il est attachć est beau- 
coup plus saillant que les autres. Les articles 
les noeuds respectifs directement par une mi 


ol et les parois est 


1,.2 et 4 communiquent avec 
nuscule ouverture. Leur com- 
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munication avec les theques se fait par lintermódiaire du col. L'article 
3 realise une structure plus compliquće, car il communique avec le noeud 
par lintermćdiaire d'un col faisant partie du noeud. 


04mm 


05mm 


01mm 


Fig. 15. — Phragmohydra articulata n. sp. A; holotype; A diaphragme de la the- 

que 2; Az pódoncule a diaphragme de la theque 3; By paratype conservant une 

theque (t); Bą partie infćrieure du móćme ćchantillon, vue du cótć opposć et en 
lumiere transmise; a et x deux troncons d'un rameau fragmentaire. 


Seulement sur le noeud 1 est conservće la partie proximale de la 
theque. 

Paratype (fig. 15 B). — Sa structure est essentiellement la meme que 
celle de Iholotype. Le fragment comprend un rameau arquć (b), attachć 
a un autre rameau (a), dont n'est conservć quun petit fragment. L'union 
du rameau a avec le rameau b se fait par lintermódiaire d'un article sub- 
sphórique, attachć au rameau a par l'intermćdiaire d'un tres mince et court 
pódoncule. Son extrćmitć opposće est ćtirće en un col qui pónetre au fond 
du rameau b. Sur le rameau b sont conservćs quatre noeuds: 1 — qui le 
róunit au rameau a, et.2, 3 et 4 — qui portaient des theques. L'entre-noeud 
1-2 est deux fois plus ćpais et deux fois plus court que les entre-noeuds 
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2-3 et 8-4. Sur le noeud 2 une theque (t) est conservće presque entiere, 
sur le noeud 4 un petit fragment de theque, et sur le noeud 3 il reste 
a peine sa trace. ; 

La theque du noeud 2 est subcylindrique. Sa partie conservće atteint 
une longueur ćgale 4 la longueur de I'entre-noeud 2-3. Le fragment de la 
theque 4 est attachć au noeud par un article de meme aspect que les 
articles 1 et 2. 

Le fragment conservć du rameau a se compose de deux troncons cylin- 
driques. Le troncon infórieur (a) se continue par un long col qui pónetre 
dans la base du troncon supśrieur (x). Le fond de ce dernier troncon est 
iortement ćpaissi autour du col. 


Genre Diplohydra n. gen. 


Diagnose. — Lies especes groupćes dans ce genre sont caractórisćes par 
la prósence, le long des rameaux, des theques de deux catćgories, groupćes 
par paires et communiquant entre elles de diffórente maniere. 

Gćnotype: Diplohydra longithecata n. sp. 


Diplohydra longithecata n. sp. 
(fig. 16) 


Matóriaux. — Un seul rameau 4 6 noeuds. Galet 0.167. 

Description. — Le rameau est flexueux, de 3350 u de longueur, s* ćten- 
dant approximativement dans un plan. Sur le noeud 1 est attachóe une the- 
que cylindrique, ćtroite dans sa partie proximale et s €largissant graduelle- 
ment jusqu'a atteindre une ćpaisseur double. Elle est de 700 u de longueur. 
La theque du noeud 2 est de móme longueur, mais possede un póćdoncule 
assez nettement diffćrencić. Vers la moitić de sa longueur cette theque 
donne origine 4 une theque latórale de diamótre deux fois moindre, 
orientće parallelement a la theque principale. Au noeud 3 n'est restć quun 
fragment de pódoncule. Au noeud 4 est attachóe une theque semblable 
a la theque du noeud 2 et pourvue, comme celle-ci, d'une theque latórale. 
L'extrómitć de la theque principale est tres rótrócie. Au noeud 5 se trouve 
une seule thćque sans pódoncule diffćrencić, et au noeud 6 reste seulement 
la partie proximale de la theque. 


Diplohydra micropedunculata n. sp. 
(ig. 17) 


Matćriaux. — Un seul ćchantillon bien conservć. — Galet 0.129. 
Description. — Le fragment d'hydrosome est composć de deux ra- 
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A 


Fig. 16. — Diplohydra longithecata n. sp. 44 holotype; Ę 
A> theques du noeud 4, vues en lumiere transmise. 
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meaux ćtendus approximativement dans un mćme plan. Un de ces rameaux 
est mince et I autre ćpais. Le premier conserve trois noeuds, et le second — 
deux. Aux points nodaux les rameaux sont fortement ćlargis. 


Fig. 17. — Diplohydra micropedunculata n. sp. A; holotype: 
A> reconstitution schćmatisćee. 


Au noeud l du rameau mince est attachće, par 1 intermódiaire d'un 
minuscule pódoncule, une theque (a,), dont la moitić proximale est mince 
et la distale est d'ćpaisseur double. Cette theque semble avoir ćtć close 
a son extrómitće. Aux noeuds 2 et 3 sont attachćes des paires de theques. 
Dans chaque paire une theque (a) est attachóće au rameau par Tinter- 
mćdiaire d'un pódoncule analogue a celui de la theque 1, et I'autre (b) 
est attachće a la premiere sans pódoncule, communiquant avec elle par 
un pore fin. 
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Le rameau ćpais est assez diffórent du prócódent. Il est attachć A la 
partie basilaire de la thóque a, et communique avec elle par un pore de 
la meme maniśre que les theques b avec les theques a. L'ćpaisseur de ce 
rameau est fort variable et A ses points les plus ćlargis sont attachóes deux 
paires de theques, semblables aux paires thócales du rameau mince. 


Diplohydra solida n. sp. 
(fig. 18 et 19) 


Matćriaux. — Sept rameaux fragmentaires, extraits d'un seul galet 
(0.29). 

Description de Vholotype (fig. 18 A). — Le rameau d'environ 3300u 
de longueur, doucement flexueux, com- 
prend 5 noeuds. Son ćpaisseur oscille 
entre 30 et 60 u dans les entre-noeuds 
et atteint jusqua 130 u aux noeuds. 
Les longueurs des entre-noeuds sont les 
suivantes: 1-2 750 u, 2-3 480 u, 3-4 
600 u et 4-5 525 u. Au noeud 1 s'attacne 
un court pódoncule, delimitć du noeud 
par un €paississement annulaire (fig. 
16 A>). Ce pódoncule porte deux the- 
ques, a et b, dont la premiere s'ćlarg't 
vers son extróćmitć, et la seconde, sensi- 
blement plus ćtroite, reste dune me- 
me ćpaisseur (environ 40 u) sur toute 
son extension. 

Les pódoncules conservćs aux noeuds 
3 et 4 indiquent que sur ces noeuds 
il y avait aussi des theques doubles. 

Paratype (fig. 18 B). — II consiste 
en un rameau droit, presque deux fois 
plus ćpais que I'holotype, conservant 
4 noeuds. Sur le noeud 1 ne reste que 
la base du pódoncule, sur le noeud 2 B A: 
sont conservćes les parties proximales pjs. 18. — Diplohydra solida n. sp. 
de deux theques, tandis que sur les 41 holotype; A> theques a et b du 

, : noeud 1, vues du cótć opposć; B 
noeuds 3 et 4 il ny avait probablement paratype. 
que des theques simples. 

Sur d'autres exemplaires les theques sont en gónćral fragmentaires, 
'nais 1l semble que sur un móćme rameau certains noeuds portaient deux 
theques et d'autres — une seule. 


41mm 
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Un óćchantillon (fig. 19) a structure tres particuliere, dont Vapparte- 
nance A Diplohydra solida n'est pas certaine, mćrite une description spe- 
ciale. C'est un fragment d'hydrosome d'environ 2700 u de longueur totale, 


1mm 


A 


Fig. 19. — ?Diplohydra solida n. śp. 44 partie initiale dun 

hydrosome; A» reconstitution schóćmatisće, ve vćsicule externe, 

vi vesicule interne, a et b tubes prenant origine dans ła vćsi- 
cule interne. 


a partie proximale incurvće en crochet. A sa base se trouve une vćsicule 
(ve) cylindrique de 400u de longueur et de 200u de largeur moyenne. 
L'extrómitć proximale de la vćsicule ćtant cassće, on peut voir qua son 
intćrieur se trouve une seconde vćsicule (vi) un peu ćlargie A la base et 
retrócie distalement. Les parois de cette vćsicule interne adherent dans 
leur partie proximale aux parois de la vćsicule externe, mais s'en ćloignent 
distalement. A son extrćemitć distale la vćsicule interne donne origine 
a deux tubes, a et b, le premier environ deux fois plus mince que le second. 
Ces deux tubes sortent de la vćsicule externe et se recourbent en are. 
Le tube a, d'environ 440 u de longueur, est cassć A son extrómitć. Le tube 
b est long et pourvu de rameaux latćraux. Un de ces rameaux, dont seule- 
ment la partie proximale est conservće, se dćtache pres du commencement. 
Vers le milieu du tube b celui-ci se divise en trois rameaux, dont un sim- 
ple, un autre bifurquć et le troisieme avec deux rameaux latóraux. 

L'ćtat fragmentaire de Ićchantillon dócrit ne permet pas d'en donner 
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une interprćtation satisfaisante. Il se pourrait qu'on y ait a faire A la partie 
initiale d'un hydrosome. Toutefois la double vćsicule est ćnigmatique. 


Diplohydra gonothecata n. sp. 
(fig. 20 et 21) 


Matćriaua. — Quatre rameaux, le plus long mesurant 2800 u. Theques 
pour la plupart fragmentaires. — Galets: 0.29, 0.31, 0.42, 0123. 
Description de Uholotype (fig. 20.4). — Le rameau est droit et con- 


serve 5 noeuds, disposćs A des intervalles assez róguliers d'environ 500 i. 
Les theques sont conservćes sur quatre premiers noeuds. A chaque noeud 
se trouvent deux theques, dont une (a) attachće directement au rameau 
et lautre (b) au pódoncule de la theque prócódente. La theque a est 
pourvue d'un long et ćpais pódoncule qui selargit vers le haut et passe 
insensiblement a la theque proprement dite. Les theques ont des parois 
membraneuses tres minces et sont toujours fortement froncóes. Elles sem- 
blent avoir ćtć coniques. A la partie infórieure de la theque a sattache la 
theque b qui est presque sans pódoncule, plus courte que la theque a, et 
parait avoir eu une forme ellipsoidale allongće. 

Paratypes (fig. 20 B et 21). — Un rameau (fig. 21) conservant quatre 
noeuds, tout en ayant les móćmes caracteres que I'holotype, mórite une 
mention spóciale, car la theque b sur son noeud 1 conserve intacte son 
extrómitć qui est regulierement arrondie et a dń Gtre close. Il est donc 
possible que toutes les theques b ćtaient des vćsicules closes. 

Un ćchantillon (fig. 20 B) conservant quatre noeuds, sćcarte par cer- 
tains caracteres de l'holotype. Dans la theque b» se trouve un glomćrule 
de tissus chitineux spongieux, attachć sur un court póćdoncule, prolongeant 
le pódoncule de cette theque (fig. 20 B,). Le noeud 3 de cet Echantillon porte 
trois theques au lieu de deux, car au pódoncule de la theque a s'attache 
une autre theque de la móme catógorie et oe n'est que de celle-ci que 
prend origine une theque de la catćgorie b. 

Remarques. — Par analogie avec les Thecaphora reEcents il est 
a supposer que les theques a de cette espóce sont des hydrotheques, et les 
theques b — des gonotheques. Le glomćrule spongieux a lintórieur de la 
theque b; d'un ćchantillon pourrait correspondre 4 des vestiges de produits 
sexuels enkystćs. 


Genre Lagenohydra n. gen. 


Diagnose. — Hydrosome A dimorphisme thćcal tres accentuć. A chaque 
noeud se trouvent deux theques dont Une; sous forme de flacon a long col 
recourbć, est attachóe directement au rameau, et lautre — a la theque 
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Fig. 20. — Diplohydra gonothecata n. sp. A; holotype; Az reconsti- 
tution schómatisće des theques du noeud 3; B; paratype; Ba theques 
du noeud 2, vves du cótć opposć en lumiere transmise; g glomórule 


chitineux A Pintćrieur de la theque b2; B3 partie terminale du rameau 
B+, vue du cótć opposć; B4 reconstitution schóćmatisće de cette partie. 
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Fig. 21. — Diplohydra gonothecata n. sp. A+ paratype; 
As partie infćrieure vue du cótć opposć; 43 reconsti- 
tution schómatisće. 


orócódente. Toutes les deux sont pourvues 4 leur base d'un article arrondi 


avec un Col. 
Gónotype et espece unique: Lagenohydra phragmata n. sp. 
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Lagenohydra phragmata n. sp. 


(fig. 22) 
Matćriaux. — Un seul rameau d'environ 2000 u de longueur, conser- 
vant 6 noeuds, dont 4 avec les theques. — Galet 0.42. 


Fig. 22. — Lagenohydra phragmata n. sp. A; holotype; 
Ag thćque du noeud 6, vue du cótć opposć; As recon- 
stitution schómatisóe d'une paire de theques. 


HYDROIDES ORDOVICIENS 249 


Description. — Lie rameau est droit de 30-35 u d'ćpaisseur, s ćlargissant 
aux noeuds. Les noeuds ont un espacement rćgulier en moyenne de 300 u. 
Sur chaque noeud se trouvent deux theques: une infćrieure (a), attachće 
directement au rameau, et Iautre supórieure (b), attachće A la prócedente. 
La theque infćrieure (a) sattache au noeud par Iintermódiaire d'un court 
article. Cet article a l aspect d'un flacon arrondi, pourvu d'un col. Il com- 
munique avec le canal du rameau par un minuscule pore arrondi et avec 
la theque par le col qui pónetre dans sa base. La theque meme se compose 
d'une partie infćrieure en forme de vósieule, et d'une supórieure consistant 
en un tube long et €troit, coudć a angle droit vers son milieu. 

La theque supćrieure (b) s'attache a la theque infórieure (a) pres de 
la base de sa partie tuboide. Sa connexion avec la theque a s'accomplit par 
Vintermódiaire d'un article, identique a celui qui unit la theque a au 
rameau. La theque b, qui n'est jamais conservće en entier, semble avoir 
eu la forme d'une cloche largement ouverte. 

Remarques. — Les articles basilaires supportant les theques a et b 
sont tres semblables aux articles de Phragmohydra articulata n. sp. — 
espece qui ne prósente pas de dimorphisme thócal. 


Genre Xenohydra n. gen. 


Diagnose. — Rameaux ćpais, droits, percćs d'orifices arrondis, bordós 
chacun au-dessous par un large et court processus bilobć. 
Gćnotype et unique espece: Xenohydra labiata n. sp. 


Xenohydra labiata n. sp. 
(fig. 23) 


Matćriaux. — Une vingtaine de rameaux fragmentaires, pour la plupart 
secondairement aplatis, provenant d'un seul galet (0.44) et appartenant 
peut-Etre a un seul hydrosome. 

Description de UVholotype (fig. 23 A). — Le rameau est d'environ 
2100 u de longueur, a section transversale arrondie et diametre moyen de 
200 u. A sa surface unie selevent des processus sous forme de deux courts 
lobes a base commune. Les lobes sont arrondis et leur base aplatie. L'en- 
semble du processus est placć sur le rameau sous un angle de 457, ćtant 
dirigć vers la partie distale du rameau. Les lobes du processus sont creux 
et souvrent librement dans le canal du rameau. Immćdiatement au-dessus 
du processus souvre un orifice arrondi ou transversalement elliptique 
a diametre moyen de 45 u. I] est bordć d'un lóger ćpaississement. 

La distribution des processus bilobós a la surface du rameau est assez 
irreguliere, mais presque tous sont groupćs sur une seule face du rameau, 
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car sur le*' nombre total de 15 processus, 12 se trouvent sur une face et 
2 seulement sur la face opposće. Les distances entre les processus voisins 
oscillent entre 200 et 400 u. 


41mm 


A B, 


Fig. 23. — Xenohydra labiata n. sp. A holotype; B, paratype; B» 
processus bilobć supćrieur du paratype, vu d'en haut. 


La paroi du rameau est tres mince, son ćpaisseur oscillant entne 4 et 
10 u. L'ćpaisseur des processus bilobćs est la meme. Le póriderme est 
compact, dun brun foncć, devenant brun clair et transparent aprós la 
dócoloration. Sur des ćchantillons plus ou moins dćcomposćs on peut con- 
stater que le póriderme est composć de deux couches: lexterne foncće et 
luisante et linterne claire mate. 

Remarques. — La morphologie de cette forme est tres particuliere, 
difficilement comparable a la morphologie des Hydroides rócents et fossiles, 
de sorte que son attribution A ce groupe de Coelentórćs n'est pas sdre. Il 
est certain, d'autre part, qu'il ne s'agit pas lA d'un Graptolite, car le póri- 
derme est anhiste et le rameau forme un tube continu. 


GONOTHEQUES 


Dans ce chapitre sont dćcrites les theques soit attachćes A des stolons, 
soit isolćes, qui semblent correspondre A des gonotheques d'Hydroides. 
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Leur pćriderme est anhiste et de la móme consistance que le póriderme des 
Hydroides prócódemment dócrits. Si les theques sont attachćes A des sto- 
lons, ceux-ci sont de móme aspect que les rameaux, sur lesquels sont 
attachóes les hydrotheques. Il ne s'agit pas la d'hydrotheques puisqu'elles 
sont fermćes ou tres rótrócies A leurs extrómitćs distales. 

Sur certains ćchantillons, le stolon porte deux catógories de thóques 
vćsiculaires, se distinguant lune de Iautre par leurs dimensions et leur 
forme. Lies unes sont petites, subsphóriques, les autres beaucoup plus 
grandes, subcylindriques. 

Par analogie avec les Thecaphora rócents, il est A supposer quon 
a a faire dans de pareils cas au dimorphisme gonothócal, les gonotheques 
petites pourraient correspondre A des gonophores males, et les grandes — 
aux gonophores femelles. 

Les póćdoncules de certaines gonotheques sont composćs d'articles 
sćparćs par des diaphragmes, tout comme le sont les pódoncules des hydro- 
theques de certaines formes dócrites plus haut. 

Parfois on a des vćsicules lićes les unes aux autres par lintermćdiaire 
des stolons, formant des assemblages en chainette. Il devrait donc sy pro- 
duire le bourgeonnement dune gonotheque A partir de Iautre. Un tel 
phćnomene n'a pas ćtć observć, A ma connaissance, chez les Thecaphora 
rćcents. 

Je n'introduis pas de noms spóciaux pour dćsigner les diffórents types 
de gonotheques, car en gćnóral il est impossible d'ćtablir a quelles hydro- 
theques elles ćtaient associćes. 

Exception est faite pour deux formes, pour lesquelles des noms ont 
€tć dćja introduits par Eisenack (1937). Ce sont des groupements de vćsi- 
cules bien caractćristiques, dont une dćósignóe par lauteur mentionnć 
comme Chitinodendron longicarpus semble bien correspondre au groupe- 
ment de gonotheques, tandis que l'autre — Chitinodendron bacciferum — 
est de nature problómatique. 


Je dócrirai tout dabord ces deux formes. 


Genre Kystodendron n. gen. 


Ce nom gćnćrique est introduit pour distinguer l'espece Chitinoden- 
dron longicarpus Eisenack de Ch. bacciferum Eisenack, ce dernier ćtant le 
zćnotype du genre Chitinodendron Eisenack. Ces deux formes ont une 
morphologie foncierement diffórente. 
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Kystodendron longicarpus (Eisenack) 
(fig. 24) 


1937. Chitinodendron longicarpus Eisenack; A. Eisenack, Neue Mikrofossilien.... 
p. 237, fig. 18-20. 


Matćriaux. — Nombreux ćchantillons consistant en stolons avec des 
theques et en theques isolćes. — Galets: 0.29, 0.158, 0.166, 0.169, 0.162, 
0.184, 0.262. 


Fig. 24. — Kystodendron longicarpus (Eisenack): A; rameau avec quatre theques; 

A+ pódoncule de la theque a; A3 pódoncule de la theque b; B;y rameau avec deux 

theques; Bą pćdoncule de la theque a; B3 pódoncule de la theque b; C+ fragment de 

rameau avec une theque; Cs» pćdoncule de cette theque; C3 stolon terminal articulć 

de cette theque; D;y une theque avec le fragment de la theque suivante; Ds ce 
fragment montrant le diaphragme. 


Description. — Les hydrosomes consistent en stolons d'epaisseur assez 
constante d'environ 8-10 u, auxquels les thóques sont attachóes A des 
intervalles variables, par l'intermódiaire des pódoncules. Lies pódoncules ont 
en moyenne 40-50 u de longueur. Ils sont marques parfois d'ćtranglements 
transversaux. La connexion du pódoncule avec la theque est assez variable, 
mais le plus souvent le pódoncule subit un fort rćtrócissement au point 
d'union avec la theque. L'extrómitó rótrócie du pódoncule s'unit frequem- 
ment a la theque par TVintermódiaire d'une sorte de collerette placće 
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a Fextrćmitć proximale de la theque (fig, 24 C;). Lvorifice, par lequel le canal 
du pódoncule communique avec la cavitć de la iReaRE, est retrćci en une 
sorte de diaphragme. 

Les theques sont subcylindriques, de łona e variable, plus ou 
moins tordues et marqućes d'ćtranglements transversaux. Elles consistent, 
en principe, en vćsicules closes. Au voisinage de lextrćmitć distale de la 
theque se trouve tres souvent un stolon, auquel est attachóće une seconde 
theque, et a celle-ci pouvait, a son tour, sattacher une troisieme. Le tron- 
con stolonal unissant entre elles les theques est de longueur variable. Par- 
fcis il est divisć en articles (fig. 24 C;). 

Remarques. — Malgrć la grande variabilitć, cette forme conserve 
toujours łes móEmes traits essentiels, elle est facile A reconnaitre meme 
a Petat fragmentaire. 

Quoique Eisenack n'en a donnć qu'une caractóristique tres sommaire, 
ses illustrations ne laissent pas de doute que nos ćchantillons appartiennent 
a la meme espece. L'auteur citć l'a rangć dans le genre Chitinodendron, basć 
sur lespece Chitinodendron bacciferum Eisenack (1937, p. 236). Or les 
ressemblances entre ces deux formes sont tout a fait superficielles. En 
rćalitć, il sagit de deux organismes foncierement diffćrents. Pendant que 
chez Ch. bacciferum les „theques” ne sont que des parties plus ou moins 
renflóes du stolon, chez Kystodendron longicarpus ce sont des organes 
indóćpendants, pourvus de pódoncules bien individualisćs. Si l appartenance 
de K. longicarpus aux Hydroides est tres vraisemblable, celle de Ch. bacci- 
ferum est plutót douteuse. 

Par la morphologie des stolons, des pódoncules et des theques K. lon- 
gicarpus ressemble aux autres Hydroldes ici dćcrits. Comme ses theques 
sont des vćsicules fermćes, elles doivent reprósenter des gonotheques. Mais 
labsence sur tous les ćchantillons, pourtant nombreux, de theques qui 
puissent €tre considórćes comme hydrotheques, reste inexplicable. 


Genre Chitinodendron Eisenack, 1937 


Chitinodendron bacciferum Eisenack 
(fig. 25) 


1937. Chitinodendron baccifjerum Eisenack; A. Eisenack, Neue Mikrofossilien.., 
p. 236, pl. 16, fig. 6, et fig. tu texte 9-17. 


Matóriaux. — Quatre ćchantillons assez fragmentaires. Galets: 0.29, 
0.31, 0.184. 
Description. — Cette forme consiste en de minces stolons avec des ra- 


meaux latóraux et des vósicules de diffćrentes formes. Les vćsicules corres= 
pondent A des parties detendues du stolon et leurs dimensions varient dans 
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des limites tres larges, depuis des boursoufflements a peine perceptibles 
jusquwa 200 u et plus de diametre. Les rameaux latóćraux sont orientćs le 
plus souvent a angle droit par rapport au stolon principal et distribućs 


Fig. 25. — Chitinodendron baccifjerum Eisenack: A-C trois ćchantillons 
iragmentaires. 
a des intervalles irróguliers. Les vćsicules se trouvent autant sur le stolon 


principal que sur les rameaux latóraux. Elles communiquent librement 
avec le tube stolonal. 


Remarques. — Eisenack comparait ce fossile A des Foraminiferes 
dendroidales tels que Ramulina, dont Chitinodendron pourrait reprósenter 
la membrane chitineuse tapissant Iintórieur du test, le test meme ayant ćtć 
dissous lors de próparation de ces fossiles A Paide de lacide. Mais rien 
n'indique qwil y avait une couche calcaire. 


Gonotheca Forma A 
(fig. 26 et 27) 


Matćriaux. — Quatre echantillons, dont Fun portant deux theques et 
les autres 4 une theque chacun. — Galets: 0.22, 0.42, 0.170. 
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Description. — Les theques sont longues, plus ou moins irrćgulieres, 
diversement courbćes et ondulóes, a parois minces. Elles sont attachćes 
a des stolons fins, dichotomiquement ramifićs. 

Un ćchantillon a deux theques (fig. 26) comprend un stolon bifurquć 


de 25 u d'ćpaisseur moyenne. A un rameau du stolon (s;), A une distance 
de 200 u du point de bifurcation, est attachóće une theque cylindrique (a) 


Fig. 26. — Gonotheca Forma A: 44 stolon biłurquć avec deux gonotheques; 
A> figure schómatisće du móme ćchantillon; Sę et Są stolons; 43 gonotheque 
a vuę en lumiere transmise pour montrer le tube interne (ft). 


de 500 u de lóngueur totale, de 60 u d'ćpaisseur dans sa partie mćdiane et 
25 u dans la partie proximale. Elle est pourvue d'un pódoncule de 40 u de 
longueur et de 7 u d'ćpaisseur. Son extrómitć distale semble avoir ćtć 
close. A Tintórieur de cette theque, le long de son axe, s'ćtend un tube (4) 
deux fois plus ćtroit que la theque. Son extrćmitć proximale se confond 
avec lextrómitć proximale de la theque, et son extrćmitć distale s'unit 
6troitement avec lextrćmitć distale de la theque. 

Au second rameau du stolon (s) qui atteint 800 u de longueur, est 
attachóe une thóque (b) de 1040 u de longueur, irrćgulierement courbće, 
A extrómitć distale terminće par un court col. 
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Sur un autre ćchantillon, tres semblable, Funique theque conservće 
a liextrómitć distale fermće. i j 

Un ćchantillon (fig. 27) se distingue par une connexion assez particu- 
liere de la theque avec le stolon (fig. 28 A>): le pódoncule de cette theque, 


Fig. 28. —  Gonotheca 
Fig. 27. — Gonotheca Forma A: A; stolon bifurque dac I 
avec une gonotheque; As connexion de la gonotheque 2 


pćrieure avec des frag- 
ments dune membrane 
externe. 


avec le stolon. 


recourbć, passe graduellement A une partie tres ćlargie du stolon, laquelle 
s'unit au stolon principal au moyen d'un court pódoncule. 


Gonotheca Forma B 
(fig. 28) 


Le seul ćchantillon (galet 0.163) consiste en un stolon de 800 u de 
longueur et d'une ćpaisseur oscillant entre 20 et 40 u. Il porte deux theques 
attachćes directement aux noeuds du stolon. Les theques sont ellipsoidales, 
a peu pres de mómes dimensions, d'environ 180 u de longueur et de 80 u 
d'Epaisseur. Elles sont closes. Aux parois de la theque distale sont attachćes 
des lambeaux d'une mince membrane qui indique que la theque a dQ 6tre 
enveloppóe de quelque tissu qui secrótait ces membranes. 
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Gonotheca Forma C 
(fig. 29 A-C) 


Cette forme est reprósentće par des ćchantillons tres nombreux (galets: 
0.121, 0.153, 0.158). Ce sont des theques subcylindriques, tres longues, plus 
ou moins onduleuses, A section transversale arrondie. Leur longueur 
oscille entre 500 et 1000 u. A une extrómitć de la theque se trouve un fin 
pódoncule, communiquant librement avec la cavitó de la theque. A T'extró- 


Fig. 29. — Gonotheca Forma C — trois gonotheques (A-C); Gonotheca Forma D — 
deux gonotheques (D, E); Gonotheca Forma E — une gonotheque (F). 


mitć distale de la theque se trouve un col, sensiblement plus ćpais que le 
pćdoncule. L'extrómitć de ce col, A parois tres amincies, est toujours 
froncće ou dóchiquetće. 


Gonotheca Forma D 
(fig. 29 D et E) 


- 


Ces theques, reprósentóes par deux ćchantillons (galets 0.26, 0.94), 
sent tres grandes, de forme irróguliene, a parois tres €paisses. 

De deux spócimens, lun (fig. 29 E) est fusiforme, de 1500 u de lon- 
gaueur et de 450 u dćpaisseur maximum dans sa partie módiane. Son 
extrómitć proximale est ćtirće progressivement en un pódoncule a parois 
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minces. Son extrómitć distale a la forme d'un large col a bout ferme et 
marquć dune cicatrice arrondie. A cette extrómitć ainsi qua d'autres 
endroits de la theque adherent de minces membranes, facilement des- 
quamables. 

Le second ćchantillon (fig. 29 D) est par excellence irrćgulier, a saillies 
latćrales et un gros col terminal courbó en crochet. L'extrómitć du col, qui — 
etait probablement fermóće, a des parois tres minoes et froncćes. La theque 
est pourvue d'un long et mince pódoncule. 


Gonotheca Forma E 
(fig. 29 F) 


Ce type de gonotheque est reprósentć par trois ćchantillons, extraits 
des galets 0.121, 0.182 et 0.184. 

Les theques sont tres ćtroites et longues (jusqu'a 2500 u) a €paisseur 
variable, oscillant entre 100 et 225 u dans une móme theque. 

Ce qui caractćrise surtout cette forme de theque c'est le fait qwune 
de ses faces est plate et Iautre convexe. Par la face plate la theque a da 
adhóćrer au support. La face convexe est en gónćral marquće de fins tuber- 
cules irrćguliers. A l'extremitć proximale la theque est pourvue d'un 
pódoncule sinueux, moitić aussi ćpais que la theque. Au póćdoncule sont 
attachćs parfois des fragments de pódoncules ou de rameaux latóraux. 
L'extrómitć distale de la theque est rótrócie. 


Gonotheca Forma F 
(fig. 30) 


Ce type de theque, a structure compliquće, est reprósentć par deux 
ćchantillons que je dćsignerai par les lettres X (galet 0.42) et Y (galet 0.60). 
en' les dócrivant separóćment. 


Echantillon X (fig. 30 A). — Sur un pódoncule composć darticles 
tonnćliformes sont attachćes 2 theques grandes (G, et G;) et trois theques 
petites (gi, g», g3). Le pódoncule de la theque G; comprend 8 articles 
(fig. 30 A») inógaux. Les articles 1-3 sont en forme de tonnelet, deux fois 
plus longs que larges, les articles 4 et 5 sont trois fois plus courts que 
Particle 3, Particle 6 est de nouveau long, et les articles 7 et 8 tres courts, 
annulaires. Les articles sont sćparćs l'un de lautre par des retrócissemenis 
auxquels correspondent des diaphragmes transversaux, A paroi ćpaisse, 
percćs d'un minuscule pore au centre. 

La theque G, est subcylindrique, quatre fois environ plus longue que 
large, a parois minces, irrćgulierement ondulćes. Pres de son extrómitć 
distale est attachće une autre theque (G:), dont seulement la partie proxi- 
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male est conservće. Elle est recourbće dans la direction opposće A la the- 
que Gy. Superficiellement la theque G? (fig. 30 A3) semble constituer le 
prolongement direct de la theque Gy, mais en rćalitć c'est une theque indć- 
pendante, quoique intimement soudće a la theque prócćdente par son extrć- 
mitć proximale ainsi que par le pódoncule, dont elle est pourvue. Ce pódon- 


Fig. 30. — Gonotheci Forma F: A4 association de trois gonotheques petites (g,-g,) 
et de deux gonotheques grandes (G41-G2); Aa partie proximale de Ićchantillon A1 
vue du cóte opposć; B, association de piusieurs gonotheques grandes (G) et petites 
(g); -.A3 partie terminale de l'ćchantillon 4; Bo partie proximale du móme ćchan- 
tillon vu du cóte opposć, en partie en lumiere transmise, pour montrer la cloison 
et le stolon interne (st); Bs pódoncule articulć entre les theques Gs et Gz de 

Ićchantillon B;. 


eule est aplati et ćtroitement accolć a la paroi de latheque Gy. Il se compose 
de trois articles, dont le premier, sortant de la paroi latórale de la theque 
£1,, est long et irrćgulier, le second est court, annulaire, et le troisieme 


260 ROMAN KOZŁOWSKI 


forme le pódoncule proprement dit de la theque G;. La paroi de l'extrómitć 
proximale de la theque G» est percóe d'une fine ouverture ronde qui fait 
communiquer sa cavite avec la cavitć du 3-e article du pódoncule. 

Les petites theques gy, ge et g3 sont attachćes au pódoncule de la the- 
que G, (fig. 30 A>). La theque g,, fragmentaire, est attachće a Iarticle 1 au 
moyen d'un tres court article. La theque g» conservće presque intacte, est 
attachće a Larticle 3 par l intermódiaire d'un pódoncule a deux articles. La 
theque g;, fragmentaire, est attachóe a larticle 6 par un pódoncule a un 
article. Les articles pedonculaires sont sćparćs lun de lautre et des 
theques par d'ćpaisses cloisons, percóes au centre dun minuscule 
orifice arrondi. La theque g», la seule bien conservće, est une vćsicule 
ellipsoidale, fermće, de 165 u de longueur et de 110 u de diametre transver- 
sal. A son sommet la paroi est ćpaissie en forme de bouchon. 


Echantillon Y (fig. 30 B). — Il est irregulierement recourbć en crochet, 
composć de 3 theques longues (G;, G-., et G:), cylindriques, flexueuses et 
de deux theques (g;, 92) petites, arrondies. Les theques sont róunies entre 
elles par des pedoncules composćs d'articles sćparćs l un de Iautre et des 
theques par des diaphragmes, comme cela a ćtć indiquć pour Ićchantil- 
lon X. A Textrómitć proximale (?) de Ióćchantillon se trouve une theque 
cylindrique (Gy) a structure tres particuliere(fig. 30B»). Deson bout proxi- 
mal, cassć, sort un mince stolon. Apres la dćcoloration poussće de l'ćchan- 
tillon on a pu constater que cette theque est divisóe au milieu de sa lon- 
gueur par une cloison transversale en deux theques secondaires G;, et 
G., et que le stolon arrive jusqu'a cette cloison et sy termine par deux 
articles. La cloison transversale divisant la theque Gy est double, ćtant - 
composće de la paroi distale de la theque Gy, et de la paroi proxi- 
male de la theque Gy,. A Textćrieur les parois de ces theques sont dans la 
continuation I'une de l'autre et la limite des theques n'est marquće que 
par un faible ćtranglement. La theque Gy, est unie a la theque Gs par un 
pódoncule composć de quatre articles, sćparćs lun de l'autre et des the- 
ques par des diaphragmes du móme type que les diaphragmes de l'ćchan- 
tillon X. Au premier article est attachóće une petite theque subsphórique 
(g:) au moyen d'un court article. Une seconde thóque (g:) de móme forme 
et grandeur est attachće au 3-e, le plus long article, ćgalement par un court 
article. Ces deux theques sont entićrement closes. Au 4-e article est 
attachće la grande theque G,. Elle est recourbće en crochet A son extre- 
mite distale. A cette extrómitć est attachće, par Vintermódiaire d'un póćdon- 
cule a trois articles, la theque G;. Au 3-e article de ce pćdoncule est attache 
en outre un fragment de pódoncule, 'auquel ćtait attachóe probablement 
une theque latćrale (fig. 30 B;, g). 


A Pextrómitć distale de la theque G, se trouve un póćdoncule com- 
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prenant cinq articles auxquels adherent des fragments de membranes cor- 
respondant peut-Etre aux vestiges d'autres theques. 

Remarques. — Les ćchantillons X et Y appartiennent, selon toute pro- 
babilitć, aux fragments d' hydrosome d'une seule espece d'Hydroide, car 
ils prósentent essentiellement la móme structure. L'ćchantillon Y se distin- 
gue de Tćchantillon X principalement par la prósence du stolon interne 
dans la theque Gy,. 


HYDRORHIZES 
(fig. 31) 


De nombreux ćchantillons plus ou moins fragmentaires, en gónćral 
ramifićs, mais sans theques nettement individualisćes, semblent corres- 
pondre a des fragments d'hydrorhizes de diffóćrents Hydroides. Ils con- 


Fig. 31. — A-D differents fragments dhydrorhizes; De vćsicule trilobće 4 lextrómite 
proximale de l'ćchantillon Dy. 


sistent en tubes chitineux de diametre variable, tordus et contournćs 
d'une fagon irróguliere. Ces tubes communiquent entre eux sans diaphrag- 
mes. 

Un de ces ćchantillons (fig. 31 D, et D,) semble correspondre a la 
partie initiale de Ihydrosome. Il consiste en tubes minces et commence 
par une vćsicule divisće par des ćtranglements en trois parties, communi- 
guant librement entre elles. 


262 ROMAN KOZŁOWSKI 


L'interpretation exacte de semblables ćchantillons dont je me limite 
a donner quelques illustrations, ne sera possible qu'en prósence de matć- 
riaux plus complets. 
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ROMAN KOZŁOWSKI 


HYDROIDY ORDOWICKIE O SZKIELECIE CHITYNOWYM 
Streszczenie 


W pracy tej opisano szkielety chitynowe hydroidów wypreparowane kwasami 
z wapiennych głazów narzutowych wieku ordowickiego. Szczątki hydroidów są 
w głazach ordowickich o wiele rzadsze niż szczątki graptolitów, na ogół znacznie 
drobniejsze i delikatniejsze. Opisane tu materiały, chociaż skromne, gromadzone były 
przez dziesięć lat. 

Hydroidy o szkielecie chitynowym, mniej lub bardziej zbliżone do współcze- 
snych Athecata i Thecaphora, były dotychczas w stanie kopalnym prawie nie znane. 
Różne szczątki chitynowe, jakie opisano z osadów paleozoicznych zaliczając je do 
Hydroida, w większej swej części należały, zdaniem autora, do graptolitów. Tylko 
pewne nieliczne szczątki opisane przez A. Eisenacka mogą być zaliczone do tej gru- 
py jamochłonów. 

W pracy niniejszej opisano 22 gatunki, które zaliczono do 15 rodzajów. Z tego 
11 rodzajów i 19 gatunków wprowadzone są jako nowe dla nauki. 

Badane okazy są zwykle fragmentaryczne, reprezentowane przez kawałki hy- 
drozomów. Hydroteki, utworzone przez bardzo cienką błonkę chitynową, są z re- 
guły źle zachowane, silnie pomarszczone i pogniecione. Pomimo tego u niektórych 
form udało się zbadać najdrobniejsze szczegóły, a zwłaszcza budowę nader swoistych 
diafragm, jakie nie są znane u hydroidów współczesnych. Udało się również stwier- 
dzić istnienie u pewnych form dymorfizmu lub nawet trymorfizmu tekalnego. 
W przypadkach dymorfizmu jeden typ teki odpowiada najprawdopodobniej hydro- 
tece, a drugi — gonotece. Rozstrzygnięcie jednak, która teka do jakiej kategorii na- 
leży, jest raczej kłopotliwe ze względu na duże różnice istniejące między hydroidami 
ordowickimi a współczesnymi. W przypadku trymorfizmu, prócz hydrotek ma się 
najprawdopodobniej do czynienia z dwiema kategoriami gonotek: żeńskimi i mę- 
skimi. 

Na podstawie zbadanych materiałów nie da się na ogół przeprowadzić ści- 
ślejszych porównań między hydroidami ordowickimi a współczesnymi. Chociaż więk- 
sza część opisanych form zbliża się raczej do Thecaphora, niektóre mogłyby repre- 


264 ROMAN KOZŁOWSKI 


zentować Athecata. W wielu przypadkach ma się do czynienia prawdopodobnie 
z przedstawicielami grup wygasłych, dzisiaj nieznanych. 

Należy żywić nadzieję, że poszukiwania systematyczne hydroidów w utworach 
różnego wieku geologicznego dostarczą w przyszłości licznych i ciekawych danych, 
dotyczących historii tej grupy jamochłonów, dotychczas prawie nie zbadanej. 

Poniżej podajemy krótkie diagnozy nowych rodzajów, opisy zaś nowych gatun- 


ków znajdzie czytelnik w tekście francuskim. 


Rodzaj Trimerohydra n. gen. 


Na każdym węźle hydrozomu osadzone są dwie gałązki a między nimi jedna 
hydroteka na długiej nóżce. U podstawy hydroteki oraz na końcu każdej gałązki 
znajduje się beczułkowaty człon z dwiema diafragmami. 

2 gatunki. Genotyp: Trimerohydra glabra n. sp. 


Rodzaj Calychydra n. gen. 
Hydrozom rozgałęziający się dychotomicznie. Hydroteki stożkowate opatrzone 
nóżką, bez diafragmy. 
3 gatunki. Genotyp: Calyxchydra gemellithecata n. sp. 


Rodzaj Flexihydra n. gen. 

Hydrozom o tekach powyginanych, ugrupowanych po dwie lub po trzy, rzadziej 
pojedynczo. Hydroteki połączone z gałązką za pośrednictwem bardzo krótkich 
i cienkich nóżek. Gałązki połączone między sobą podobnymi nóżkami. 

Genotyp i jedyny gatunek: Flexihydra undulata n. sp. 


Rodzaj Desmohydra n. gen. 

Hydrozom złożony z gałązek mniej lub bardziej powyginanych. Hydroteki rur- 
kowate, długie, połączone z gałązką za pośrednictwem bardzo krótkiej nóżki, lub 
bezpośrednio zwężonym końcem proksymalnym. Każda hydroteka złożona z części 
proksymalnej, przyrośniętej swą ścianą do gałązki, i z części dystalnej, swobodnej. 

2 gatunki. Genotyp: Desmohydra flexuosa n. sp. 


Rodzaj Epallohydra n. gen. 

Hydrozom płożący się. Hydroteki rurkowate, powyginane, tej samej średnicy 
co gałązki, złożone z części proksymalnej przyrośniętej do gałązki i z części dystalnej 
swobodnej. Połączenie hydroteki z kanałem gałązki bez nóżki ani przewężenia. 

Genotyp i jedyny gatunek: Epallohydra adhaerens n. sp. 


Rodzaj Rhabdohydra n. gen. 
Gałązki proste, sztywne. Hydroteki rurkowate, cienkie, na ogół przyczepione do 
łopatkowato rozszerzonych węzłów, grupami po trzy. 
Genotyp i jedyny gatunek: Rhabdohydra tridens n. sp. 


Rodzaj Phragmohydra n. gen. 
Hydroteki rurkowate, długie, opatrzone u podstawy członem w formie baniecz- 
ki z grubą szyjką, która przenika do podstawy hydroteki, 
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Genotyp i jedyny gatunek: Phragmohydra articulata n. sp. 


Rodzaj Diplohydra n. gen. 
Teki dwu kategorii ugrupowane parami na każdym węźle i rozmaicie z sobą 
połączone. 

4 gatunki. Genotyp: Diplohydra longithecata n. sp. 

Rodzaj Lagenohydra n. gen. 

„Dymorfizm tekalny bardzo zaakcentowany: na każdym węźle po dwie teki, je- 
dna przyczepiona bezpośrednio do węzła, kształtu banieczki z długą rurkowatą szyj- 
ką, druga przyczepiona do banieczkowatej części pierwszej. Obie opatrzone u pod- 
stawy okrągłym członem z szyjką. 

Genotyp i jedyny gatunek: Lagenohydra phragmata n. sp. 

Rodzaj Xenohydra n. gen. 

Gałązki grube, proste, o ścianach przebitych okrągłymi otworkami. Pod każdym 
otworkiem znajduje się dwupłatowy krótki wyrostek. 

Genotyp i jedyny gatunek: Xenohydra labiata n. sp. 

Rodzaj Kystodendron n. gen. 

Cienkie rozgałęzione stolony, na których przyczepione są, za pośrednictwem 
cienkich nóżek, cylindryczne, często nieregularne teki. Teki na końcu dystalnym 
zamknięte lub opatrzone krótkim stolonem, na którym osadzona jest druga podobna 


teka. 
Genotyp i jedyny gatunek: Kystodendron longicarpus (Eisenack). 


Poza tymi rodzajami wyróżniono i opisano 6 różnych form przypuszczalnych 


gonotek oraz fragmenty hydroryz. 


OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 218) 


Trimerohydra glabra n. sp. A,, A, holotyp; B częściowa rekonstrukcja. 


Fig. 2 (p. 220) 


Trimerohydra annulata n. sp. A,, A, holotyp widziany z dwu stron; B część 


podstawowa jednej teki z widoczną diafragmą. 


Fig. 3 (p. 221) 
Calychydra gemellithecata n. sp. A, holotyp; z schematyczna rekonstrukcja. 
Fig. 4 (p. 222) 


Calychydra gemellithecata n. sp. A, paratyp: 4, schematyczna rekonstrukcja; 
A, teki węzła 2, widziane od przeciwnej strony. 
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Fig. 5 (p. 228) 


Calychydra constricta n. sp. z holotyp widziany w świetle przechodzącym; 
A, schematyczna rekonstrukcja; a, b dwa przewężenia, z nich jedno z przegro- 
dami. 


Fig. 6 (p. 224) 


. 


Calychydra irregularis n. sp. A, holotyp; A, schematyczna rekonstrukcja; 


B paratyp. 


2 


Fig. 7 (p. 226) 


Flexihydra undulata n. sp. A,  B, kotypy; C, dodatkowy okaz; ASB. ASC 
schematyczne rekonstrukcje powyższych okazów. 


2 


Fig. 8 (p. 228) 


Desmohydra flexuosa n. sp. A, holotyp; A, schematyczna rekonstrukcja; Bi C 
paratypy; szczegółowe objaśnienia w tekście francuskim. 


Fig. 9 (p. 229) 


Desmohydra zigzag n. sp. A, holotyp; A, schematyczna rekonstrukcja; szczegó- 
łowe objaśnienia w tekście francuskim. 


Fig. 10 (p. 231) 


Epallohydra adhaerens n. sp. A holotyp; B gałązka rozwidlona. 


Fig. 11 (p. 281) 


Cylindrotheca subtilis n. sp. A, B kotypy; € paratyp. 


Fig. 12 (p. 233) 


Palaeotuba polycephala Eisenack; fragment gałązki z 9 tekami. 


Fig. 13 (p. 234) 


Palaeotuba dichotoma n. sp. holotyp. 


Fig. 14 (p. 230) 


Rhabdohydra tridens n. sp. A holotyp; B,., B, zakończenie gałązki widziane 
z dwu stron; C€ normalna grupa trzech tek; D grupa czterech tek; E gałązka anor- 
malna o tekach pojedynczych; F gałązka anormalna o tekach pojedynczych nieregu- 
larnie rozmieszczonych; G gałązka regenerująca z dwiema tekami; H dwie teki anor- 
malnie umieszczone, przy czym jedna podwójnej grubości. 
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Fig. 15 (p. 239) 
Phragmophora articulata n. sp. A, holotyp; A, diafragma teki 2; A; nóżka 
z diafragmą teki 3; B, paratyp z zachowaną jedną teką (t); B, część dolna tego oka- 
zu widziana w świetle przechodzącym od strony przeciwnej: a i x dwa odcinki 
fragmentarycznej gałązki. 


Fig. 16 (p. 241) 


Diplohydra longithecata n. sp. A, holotyp; A, teki węzła 4, widziane w świetle 
przechodzącym. 


Fig. 17 (p. 242) 


Diplohydra micropedunculata n. sp. A, holotyp; A, schematyczna rekon- 
strukcja. 


Fig. 18 (p. 243) 
Diplohydra solida n. sp. A, holotyp; A, teki a i b węzła 1, widziane od strony 
przeciwnej; B paratyp. 
Fig. 19 (p. 244) 


? Diplohydra solida n. sp. A, część początkowa hydrozomu; A, schematyczna 
rekonstrukcja; ve pęcherzyk zewnętrzny, vi pęcherzyk wewnętrzny, a, b rurki bio- 
rące początek w pęcherzyku wewnętrznym. 


Fig. 20 (p. 246) 


Diplohydra gonothecata n. sp. A, holotyp; A, schematyczna rekonstrukcja tek 
węzła 3; B, paratyp; B, teki węzła 2, widziane w świetle przechodzącym od strony 
przeciwnej; g skupienie chityny wewnątrz teki b,; B, część terminalna gałązki B,, 
widziana od przeciwnej strony; B, schematyczna rekonstrukcja tej części. 


Fig. 2l' (p. 247) 


Diplohydra gonothecata n. sp. A, paratyp; A, część dolna paratypu widziana 


z przeciwnej strony; A, schematyczna rekonstrukcja. 


Fig. 22 (p. 248) 


Lagenohydra phragmata n. sp. A, holotyp; 4, teka węzła 6, widziana z przeciw- 
nej strony; A, schematyczna rekonstrukcja pary tek. 


Fig. 23 (p. 250) 


Xenohydra labiata n. sp. A holotyp; B, paratyp; B, górny wyrostek dwupłato- 
wy paratypu widziany z góry. 
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Fig. 24 (p. 252) 


Kystodendron longicarpus (Eisenack): A, gałązka z czterema tekami; A, nóżka 
teki a; A, nóżka teki b; B, gałązka z dwiema tekami; B, nóżka teki a; B. nóżka te- 
ki b; C, fragment gałązki z jedną teką; C, nóżka tej teki; C, stolon terminalny czło- 
nowany tej teki; D, teka z fragmentem następnej teki; D, tenże fragment z widoczną 
diafragmą. 


Fig. 25 (p. 254) 


Chitinodendron baccijerum Eisenack: A-C trzy okazy fragmentaryczne. 


Fig. 26 (p. 255) 


Gonotheca Forma A: A, stolon rozwidlony z dwiema gonotekami; A, rysunek 
schematyczny tego okazu; S$, i S, stolony; A, gonoteka a widziana w świetle prze- 
chodzącym, z widoczną rurką wewnętrzną (t). 


Fig. 27 (p. 256) 
Gonotheca Forma A: A, stolon rozwidlony z gonoteką; 4, połączenie gonoteki 
ze stolonem. 
Fig. 28 (p. 256) 
Gonotheca Forma B: stolon z dwiema gonotekami, górna z fragmentami błonki 
zewnętrznej. 
Fig. 29 (p. 257) 
Gonotheca Forma C — trzy gonoteki (A-C); Gonotheca Forma D — dwie gono- 
teki (D, E); Gonotheca Forma E — jedna gonoteka (F). 
Fig. 30 (p. 259) 


Gonotheca Forma F: A, zespół trzech małych gonotek (9,-9,) i dwóch dużych 
(Gy, Gs); Aa część proksymalna okazu A; widziana od strony przeciwnej; Az część 
końcowa okazu A,; B, zespół kilku gonotek dużych (G) i małych (g); B, część prok- 
symalna tego samego okazu widziana od strony przeciwnej, po części w świetle prze- 
chodzącym, z widoczną przegrodą i stolonem wewnętrznym (sż); B, nóżka członowa- 


na między tekami GM G, okazu 2 


Fig. 81 (p. 261) 


A-D różne fragmenty hydroryz; D, pęcherzyk trójpłatowy na końcu proksy- 
malnym okazu DĘ 
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POMAH KOS3JIOBCKH 


OPĄOBHKKCKME TMĄPOMĄBI € XMTMHOBBIM CKEJETOM 


Pe3tome 


B Hacroaiqeń pa6oTe HTaHO ONIACAHME XUTUHOBbIX CKEJIETOB TUJNPOMĄOB, OTrpera- 
PUPOBAHHbIX KUCJIOTAMM M3 U3BECTHAKOBBIX BAJIYHOB OPĄOBUKCKOTO BO3pacTra. OcTaT- 
KM TMĄPOMĄOB BCTPEHAIOTCA B OPĄOBUKCKAX BAJIYHAX 3HAHMTEJIbHO pezxe UeM rpan- 
TOJMATBI, M B OÓLqeM OÓoJlee MeJIKMe M HezKHble. OMNMCAHHbBIŃ Tyr MarepMaj, XOTA 
HeOOJBLIOŃ, HyZXHO ObIIO KOIMTb B TeueHne 10 „Ier. 

JickonaeMbie TMUNPOMĄBI € XUTUHOBBIM CKEJIETOM, Oojee Mim MeHee Ójnm3kne 
€OBPpeMCcHHBIM Athecata m Thecaphora, Obiuia 40 HacToALqero BpeMeHM NOUTM He- 
U3BECTHbIl. BOJIBIIMHCTBO XMUTUHOBBIX OCTATKOB M3 HAJIEO3OACKMX OTJIOZKEHMĄ, OTHE- 
ceHHbIX K Hydroida, HpuHaql1exXUT, HO MHEHMIO ABTOPA, TPAHTOJUATAM. TOJIbKO HE- 
KOTODPBIE, HEeMHOTOHUMCJEHHbie OCTATKM, OIMCAHHble AM3eHaKoM (A. Eisenack), Moryr 
OBITE OTHECeHbI K STOM Tpyliie KMIIEHHOHNOJOCTHBIX. 

B Hacroaiqeń paO0oTe OHNMCAHbI 22 BUĄA OTHeCeHHble K 15 połaM. Cpequ HMxX 
11 poĄ0B u 19 BKĄOB ABJIAIKOTCA HOBbIMU ĄJIA HAYKM. 


Ji3yueaHbie oOpa3qbI mo OOJbuień uacru chpaTrMeHTapHbI M COCTOAT M3 KyCKOB 
TMHIPOCOMBbI. IMĄPOTEKA, | oOpa30BaHHble M3 OUeHb TOHKOŃ XHUTUHOBOA NIeHKM, KAK 
IIpaBuJIO OHeHb HJIOXOJ1 COXPAHHOCTM, CMJIIBHO CMOPIĄGHBI U CMATBI. 

HecMOTpA Ha STO, y HEeKOTOPbIX (OPM YĄAJOCE KCCJIEĄOBATb CAMble MEJIBbHAŃINE 
IIOĄDOOHOCTM, Aa B OCOOÓEHHOCTM CTPpOEHue HeM3BECTHbIX y COBPeMEHHBIX TUNPOMNOB 
cBOeOOpa3HBIX HIMacoparM, B HeKOTOPBIZX CJIyHAaAX MOJZKHO TAKzKe ObIUIO YCTAHOBATb 
HaJimdne ĄAMAMOpCpu3Ma, a Hazke TpuMopcbn3ma Tek. B CJIyuadx ĄAUMOpQU3MAa OĄUH 
M3 TMIIOB TeK COOTBETCTBYET HeCOMHEeHHO TUAPOTEKAM, a Apyroń — roHoTekaM. O7HHa- 
KO BBMINy OOJIbUIAX pazJlmunii MEZKIiy COBPEMEHHBIMM M OPĄOBUKCKHMM TUNPOMKNAMA, 
OTHECeHMe OTIEJIbHbIX TUINOB TEK K OIPeĄeJeHHbBIM KATeTopuAM BeCbMa 3ATpy|HN- 
TEJIbHO. B CJIydae TpuMOpbu3Ma, KPOME TUNPOTEK, UMeeM 4NEJIO IO Bceji BepoOATHOCTM 
€ H1BYMA KAaTETOpMAMU TOHOTEK: ZKEHCKAMMAM M MYZKCKUMAM. 

Bojree roxupo0Hoe cpaBHeHie OPĄOBUKCKAX TUĄPOMĄOB C€ COBPEeMEHHBIMM Ha 
OCHOBAHMM MCCJIEHOBAHHOTO MaTepnaJla He Ipe4CTABJIAETCA BO3MOZKHBIM. XOTA OOJIb- 
IIMHCTBO OHMCAHHBIX (WOpM ÓJM3KO CKopee Thecaphora, HeKoTopbie M3 HMUX MOLJIM Obl 
rupuHanjiezkaTŁ u K Athecata. Bo MHOTux Clyuaax uMMeeM IIOBUNAMOMy /J4eJo © ©Qop- 
MAMM IPMHAĄJEZKAILNIMMM K HbIHe HeH3BECTHBIM, BbIMEPLIMM TPYyINMaM. 

MoOzKHO HaIEATbCA, HUTO CHCTEMATMHECKME IOMCKM TUĄPOMĄOB B OTJIOZXEHMAKX 
Dpa3HOTO ITeOJIOTUieCcKOTO BO3pacTa HaMyT B ÓyYĄYLĘEM MHOTOUKCJIEHHbIE U MHTEPECHblIe 
JNaHHbIE, KACAPIIMECA UCTOPHM 40 CUX rMop elqe He UCCJIEĄOBAHHOi STOŃ TPYlMIBI 
KMLIEHHOINOJOCTHBIX. 

Huzke HpUBONUM KOPOTKMe MNMATHO3bBI HOBbIX PONOB. OMMCAHUe HOBBIX BUNOB 


HajiieT AUTATeJIb BO WpPAHNYJCKOM TEKCTE, 
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Poq Trimerohydra n. gen. 


Ha Każxq0M y3Jle TUĄPOCOMBI HAXOĄATCA 41Be BETOUKM, Aa MEXIy HKMH OĄHA 
TMĄpoTeKa Ha MAJIMHHOŃ HOzXKe, V OCHOBAHMA TUIPOTEKM M Ha KOHIie Kakioń 
BETKM HAaXOĄUTCA OOHOHKOOOPA3HBIA UJIEH € HABYMA JqMacCbparMaMx. 

2 Bujqa. TeHormn: Trimerohydra glabra n. sp. 


Poą Calyxchydra n. gen. 


TunpocoMa pa3BeTBJIAETCA HUXOTOMMKAECKM. TUHAPOTEKU KOHyCOOOpa3Hbie C HOZJK- 
Koń, 6e3 nrmadcopaTMkl. 
3 Bunqa. TeHorun: Calychydra gemellithecata n. sp. 


Poą Flexihydra n. gen. 


Tuąpocoma € M3OTHyTŁIMA TEKAMM, COÓDAHHBIMU HO ĄBe KIM HO Tpu, pexke 
ONMHOdHBIMU. TUNPOTEKA COEĄMHEHBI € BETKOJŃi NOCPEĄCTBOM OUEHB KOPOTKAX M TOH- 
KUX HOzKEK. BeTKM COENUHAIOTCA MEKITY COÓOJi TAKUMM JZK HOJKKAMK. 

TeHorun u eNUHCTBEHHBIA BUĄ: Flexihydra undulata n. sp. 


Poą Desmohydra n. gen. 


Tunpocoma cocromr m3 6ojiee mu MeHee U3OTHYTBIX BeTOK. [lunporeku TpyOKo- 
oGpa3Hblie, NIIAHHbIe, COEĄHHEHHbIE C BETKOŃ KOPOTKOŃ HOZKXKOŃ, MJIA HeHocpeq- 
CTBCHHO — CYyZKEHHPIM NPOKCHMAJIbHBIM KOHINOM. Kaxqaa TUĄPOTeKAa COCTOMT M3 


NHPOKCHMAJBHOŃ dacTM, upupocuieji cBoeji CTeHKOi K BeTKe, M M3 CBOOGOĄHOJ1 HacTru 
MUCTAJIBHOŃ. 


2 Bujqa. TeAorun: Desmohydra flexuosa n. sp. 5 


Poą Epallohydra m. gen. 


Tunqpocoma roj3ydaa. Tuqporekn TPyOKOOOpa3HBIe, U3OTHYTbIE, TAKOTO KE Ana- 
MeTpa KaK M BETKM, COCTOAIĄME M3 UaCTH HPOoKCHMAJBHOŃ, Ipupocuiejń K BeTKe, 


u: CBOOOĄHOŃ NUCTAHbHO. CoenqudeHne TUĄNPOTEKAM C€ KaHAJIOM BETKM Óe3 HORKKKM 
m 0e3 cyzkeHMA, 


TeRoTun u eĄMHECTBEHHBIi BUĄ: Rhabdohydra tridens n. Sp. 


Poą Rhabdohydra n. gen. 


Berku npAMbie, ZKECTKNE. Tuqporekm TpyOKOOOpa3Hble, TOHKMe, MO ÓO0JIbLieji 
HACTM IPUKpENJIEHHble K JIOIATOOÓpa3H0 paCIuMupeHHbIM Y3JIaM, TPyNHaMM HO TPH. 
TeHorun u eNUHCTBEHHBIA BUĄ: Rhabdohydra tridens n. sp. 


Poą Phragmohydra n. gen. 


Tuqporeku  TpyOKooOpa3HBbie, MJIMHHble, CHAOÓXEHHBIE y OCHOBAHMA UNeHOM 
» BUJĄe INY3BIpbKa € ToJcTOŃ uieńkoń, KoTopaa npoHukaer B OCHOBAHMe TUHPOTEKN. 
TeHorun M eĄUHCTBEHHBIii Buq: Phragmohydra' articulata n. Sp. 
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Poą Diplohydra m. gen. 


Teku 4Byx Kareropnhń CITPyINupoBaHbI NONADHO HA KAZKĄOM Yy3NE M DA3HBIM 
CIIOCOÓOM COEĄMHEHBI APyr € ApyToM. 


4 Bnuqxa. TeHorun: Diplohydra longithecata n. sp. 


Poqą Lagenohydra n. gen. 


CMJIBHO BbIPAXEHHBIH NAMOPCOH3M TEK: Ha KARĄNOM Yy3JIe ĄBE TEKM, OĄHA IMy3BbI- 
peBuqHaa, € AJIMHHOi, TpyOKooOpa3Hoń 1IueńkKoń, HpPUKPENJIEHa HENOCPEĄCTBEHHO 


K ySJIy, ApyrTaa — Ha Hy3bipeBHNHOŃi HacTu InepBoi Treku. O6e cHaOzKeHbI y OCHO- 
BAaHMAd KPYyTJIbBIM UJEHOM C€ LIe/AKOfń, 


TeAOTuni u eĄMHCTBEHHBIA BMĄ: Lagenohydra phragmata n. sp. 


Poą Xenohydra n. gen. 


BeTKM TOJICTbBIe, HPAMbie, CO CTEeHKAMM IPOHM3AHHBIMA MAJIEHBKAMM, KPYTJbIMA 
OTBEepCTMAMM. |IIOĄĘ KazKĄBIM OTEEPCTUEM HAXOJĄUTCA KOPOTKNHĄ, ĄBYJNONACTHbIA 
OTDOCTOK. 


TeHOoTui u eĄUHCTBEHHblii Buq: Xenohydra labiata n. sp. 


Poą Kystodendron n. gen. 


'ToHknii, BeTBUCTBIi CTOJIOH, Ha KOTOpPOM IPKKPENIEHbL TOHKUMM HOJKKAMM 
NUIMHNPUUECKUE, UACTO HeperyJiapHble TeKM. TeKM 3AKPBITbI Ha AUACTAJIBHOM KOH- 
ie M CHaOzKeHBI KOPOTKUM CTOJIOHOM, Ha KOTODOM CHHMUT BTOPAA TaKaA Ke TeKa. 


TeHorun u EHUHCTBEHHBI1 BUĄ: Kystodendron longicarpus (Eisenack). 


sie KpoMe 3TuX DPOĄOB, BbIIeEJeHO M OMMCaHO 6 pPa3HbIX (QOPM UPEHNOJOZKUTEJE- 
HbIX TOHOTEeK u (DpaTM€HTbI TMAPOPN3. 


FI 
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ROMAN KOZŁOWSKI 


UN MICROFOSSILE ENIGMATIQUE 


Sommaire. — Sous le nom de Clistrocystis graptolithophilius n. gen. n. sp. lauteur 
dćcrit un curieux microfossile chitineux ordovicien, ayant la forme d'un cadenas. 
Ses individus sont attachós toujours sur les rameaux de Mostigograptus sp. 


INTRODUCTION 


Parmi les menus fossiles chitineux qu'on arrive a isoler en dissolvant 
dans l'acide les calcaires palćozoiques, frequentes sont les formes dont, 
pour le moment, il n'est pas possible de fixer I appartenance systćmatique. 
Ces organismes ont ćte assemblós par Eisenack (1931) sous le nom de 
Chitinozoa. 

Dans le prćsent article je signale un nouveau reprósentant de ces 
organismes se distinguant par une morphologie et une ćcologie tres 
particulieres. Le fossile en question a ćtóć extrait d'un galet erratique 
(No. 0.181) recueilli a Mochty, environ 40 km au NO de Varsovie. Le galet 
consiste en um calcaire gris clair A grain assez grossier. Il a fourni en 
abondance des rhabdosomes du Graptolite Mastigograptus sp. On y a trouvć 
aussi un rhabdosome fragmentaire de Gymnograptus sp. et des spćcimens 
de I! Hydroide appartenant a Rhabdohydra tridens Kozł. (Kozłowski, 1959). 

Des organismes mentionnćs, seul Gymnograptus sp. a permis a A. 
Urbanek (1959) de fixer approximativement 1 4ge de la roche qui a fourni 
ces fossiles. Il sagirait du Llanvirn supórieur ou du Llandeilo infórieur. 

Les spócimens du microfossile dócrit a continuation se prósentent dans 
des conditions assez spóciales: ils sont fixós tous sur les rameaux de 
Mastigograptus sp. On en a trouvć en tout 21 exemplaires, attachós sur 
7 rameaux. Leur nombre maximum sur un seul rameau ćtait de 6. 

Je propose de dćsigner ce microfossile sous le nom de Clistrocystis 
graptolithophilius n. gen. n. sp. 


DESCRIPTION 


L'organisme consiste en une vćsicule chitineuse close, rappelant par 
sa forme un cadenas, car il comprend une partie vćsiculeuse et une sorte 
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d'arceau. Avec ce dernier lorganisme embrasse le rameau du Graptolite. 

Le diametre de Porifice entre la vósicule et l arceau correspond exactement 
KąĆ . . . . . . . 

au diametre du rameau. Les individus particuliers du microfossile sont 


A B 


Fig. 1. — A, B fragment d'un rameau de Mastigo- 

graptus sp. avec, attachćs sur lui, 6 individus de 

Clistrocystis graptolithophilius n. sEn="N" SDL" VU 
en deux positions. 


comme enfilćs sur le rameau. Ils n'y sont pas collós par la substance 
chitineuse, puisque parfois on arrive A les en retirer. Ainsi fut retirć 
VFexemplaire de la figure 2. 

A Pextrómite opposće A I'arceau, od la vćsicule est un peu aplatie ou 
dćprimóe, s'ćleve un petit col conique. Au sommet du col se trouve un 
miniscule pore (ca. 10 u) bouchć par la substance chitineuse. Quand le 
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sommet meme du col est cassć, ce qui est frćquent, on y peut apercevoir 
un orifice plus grand. 

Les individus particuliers ont en principe la móme forme, mais sont 
plus ou moins renflćs, tantót symćtriques, tantót plus ou moins gauchis. 
leur forme dópend en grande partie de la densitć du groupement des 
spócimens. Les individus ćloignćs Pun de Fautre sont en gónćral renflćs et 
symótriques, tandis que ceux qui sont appliqućs ćtroitement l'un a Iautre 
sont le plus souvent aplatis et diffóremment courbćs. 

La surface de la plupart d'exemplaires est lisse, luisante, noire de jais. 
Sur certains individus, illuminćs obliquement, on peut apercevoir de fines 
costules qui irradient de la base du col, s'ć6tendent jusquau plus grand 
diametre de la vćsicule et s'y ćteignent. La surface de I'arceau est lisse. 


0.5 mmm 


Fig. 2. — A, B un individu de Clistrocystis grapto- 
lithophilius n. gen. n. sp. retirć du rameau de 
Mastigograptus sp., vu en deux positions. 


Un ćchantillon a ćtć coupć, ce qui a permis de constater que la vćsicule 
etait vide, la surface intórieure de la paroi ćtait lisse et luisante, comme 
Pest la surface extórieure. La cavitć de la vćsicule se continue dans 
Parceau par un ćtroit canal. La paroi est d'environ 15 u dóćpaisseur. Les 
essais de dćcoloration de la chitine n'ont donnć aucun róćsultat; la paroi est 
restóe noire, opaque. 


INTERPRETATION 


Les organismes dćcrits, ayant des parois chitineuses rigides, n'ont pu 
se fixer sur le rameau du Graptolite qu'au stade quand leur corps 6tait 
mou, dćpourvu de carapace. C'etait un organisme nageant librement. Aprćs 
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s6tre attachóe au rameau, la partie basilaire de son corps a dd s<tendre 
autour de celui-ci, formant un anneau. Ce n'est qu'apres cela que l'orga- 
nisme a excrćtć A sa surface la couche de chitine qui l'a completement 
enfermć. 

Il est ćvident que dans cet ćtat il ne pouvait pas sagir d'un organisme 
fonctionnant normalement, car il ne communiquait pas avec l'extćrieur. On 
est conduit, par consćquent, a admettre qu'on a la a faire a un organisme 
temporairement enkystć. 

Il ne semble pas que ces kystes aient pu avoir quelque chose de 
commun avec les Graptolites. Leurs parois, a lopposć de celles des 
Graptolites, sont formóes d'une chitine anhiste. Le rapport de l'organisme 
enkystć au Graptolite ćtait plutót fortuit, le Graptolite constituant une 
base commode a sa fixation. 

Differents invertóbrćs aquatiques se renferment dans des kystes pour 
survivre a des conditions momentanćment defavorables (Flagellćs, Cilićs, 
Rotiferes). Souvent aussi une capsule chitineuse constitue l'enveloppe de 
Poeuf. Mais Clistrocystis graptolithophilius ne rappelle pas de kystes 
d'aucun animal rócent. 

Pour le moment, il n'est pas donc possible d'ćtablir la position taxono- 
mique de ce fossile. En le dócrivant, je dósire d'attirer sur lui l attention 
des micropalćontologistes, afin quon cherche pour lui une interprótation 
adćquate. 


Laboratoire de Palćozoologie 
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Streszczenie 


Autor podaje opis drobnego organizmu chitynowego, wytrawionego z ordowi- 
ckiego głazu narzutowego. Osobniki tego niezwykłego organizmu, mającego kształt 
kłódki, osiadłe są na gałązkach graptolita Mastigograptus sp. Są to zapewne cysty 


jakiegoś nie dającego się na razie ustalić zwierzęcia. Oznaczono go nazwą Clistrocy- 
stis graptolithophilius n. gen. n. sp. 


OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 274) 


A, B fragment gałązki Mastigograptus sp. z osiadłymi na nim 6 osobnikami 
Clistrocystis graptolithophilius n. gen. n. sp., widziany z dwu stron. 


Fig. 2 (p. 275) 


A, B pojedynczy osobnik Clistrocystis graptolithophilius n. gen. n. sp. ściągnię- 
ty z gałązki Mastigograptus sp., widziany z dwu stron. 


POMARH KOS3JIOBCKM 


3ATAJOHHAAHA MMKPOOKAMEHEJOCT5b 


Pe3rome 


ABTOP OIIMCBIBAET MEJIKNUJ XUTUHOBBIA OpPTAHU3M, OTIIpenapupoBaHAHbBIi COJAHOWJ 
KMCJIOTOŃi M3 OPIOBUKCKOTO M3BECTHAKOBOTO BAJIYHAa. DK3EMNHJAPbBI 9TODTO HEOOBIAHOTO 
opradun3Ma, BE (DOpMe BHUCAHUETO 3AMKa, IIPUKPENJIEHbI Ha BETKAaxX TpanToJlmMra 
Mastigograptus sp. STo BEepOaTHO KUCTbI KAKOTO-TO ZKUBOTHOTO, CHCTEeMATUAECKOE 


NOJIOZKEHAe KOTOPOTo IIOKa HeMBBECTHO. ABTOP Ha3BaJl ero Clistrocystis grapto- 
lithophilius n. gen. n. sp. 


JJ: 
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ADAM URBANEK 


STUDIES ON GRAPTOLITES 


II. ON THE DEVELOPMENT AND STRUCTURE OF GRAPTOLITE 
GENUS GYMNOGRAPTUS BULMAN * 


Abstract. — This paper describes the astogeny and structure of Gymnograptus lin- 

narssoni (Moberg) and G. retioloides (Wiman) and also the structure of Gymnograptus 

sp. The material has been etched from erratic boulders of Scandinavian origin, 

which are of Middle Ordovician age. The systematic position of the genus Gymno- 
graptus is discussed. 


INTRODUCTION 


The here described material was etched by chemical treatment, from 
five Ordovician erratics, by Professor Roman Kozłowski, Head of the 
Palaeozoological Laboratory of the Polish Academy of Sciences and of the 
Warsaw University. It was subsequently handed over to the writer to be 
studied. The most sincere thanks ane here expressed to Professor Kozłowski 
for entrusting the writer with these valuable fossils, and for the helpful 
advice and criticism during work on the present paper. 

While describing this material the writer kept up a constant correspon- 
dence with Dr. V. Jaanusson of Uppsala who was kind enough to send 
numerous explanations and data concerning the age and morphology of 
the studied forms. Dr. Jaanusson's remarks and suggestions proved very 
helpful. The most cordial thanks are here conveyed to him for the holotype 
of Gymnograptus retioloides sent on loan from the collections of the 
Paleontologiska Institution in Uppsala. 

The writer also feels greatly indebted to Professor O. M. B. Bulman 
of Cambridge and to Dr. I. Strachan of Birmingham who courteously sent 
replies to all inquiries made during the preparation of the present paper. 


+ I. Development and structure of Pristiograptus PE pw” (Perner) — see 
Acta Palaeont. Pol., vol. IV/1, 1959. 
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Thanks are also due to Dr. H. Mutvei of Stockholm and Dr. J. 
Kulczycki of Warsaw for the loan of comparative specimens of Gymno- 
graptus linnarssoni from the collections of Naturhistoriska Riksmuseet in 
Stockholm. 

The writer also thanks Mrs. K. Budzyńska for the inking of his pencil 
drawings, Miss M. Czarnocka and Miss L. Łuszczewska for the photography, 
and Mrs. J. Humnicka for the English translation of the present paper. 


The described and figured specimens are housed in the Palaeozoological 
Laboratory of the Polish Academy of Sciences and of the Warsaw 
University. 


DESCRIPTIONS 


Family Lasiograptidae Bulman, 1955 ' 
Genus Gymnograptus Bulman, 1953 
(Genoholotype: Diplogratus linnarssoni Moberg, 1896) 


Into this genus, so far held as monotypic, Climacograptus retioloides 
Wiman and the form here described as Gymnograptus sp. are included by 
the writer on the structure of thecae. Gymnograptus sp. is close to 
Lasiograptus retusus Lapworth which also seems to belong to genus 
Gymnograptus Bulman. 


Gymnograptus linnarssoni (Moberg) 
(pl. I, fig. 1,.2; text-pl. I; text-fig, 1-12) 


1896. Diplograptus linnarssoni Moberg; J. C. Moberg, Geologisk Vigvisare.., p. 17, 
fig. a-c (footnote). 

1918. Diplograptus linnarssoni Tullb.; A. Hadding, Undre Dicellograptusskiffern..., 
p. 48, 49, pl. 3, fig. 13, 14. ' 

1951. Diplograptus linnarssoni (Tullberg); J. E. Hede, Boring through Middle. 
Ordovician... p. 59, pl. 8, fig. 3. 

1953. Gymnograptus linnarssoni (Moberg); O. M. B. Bulman, Some graptolites..., 
p. 515-517, pl. 2, fig. 17-22, text-fig. 4. 

1954. Gymnograptus linnarssoni (Moberg); V. Jaanusson % I. Strachan, Correlation 
of Scandinavian... p. 686, text-fig. 1. For further references — V, Jaanusson, 
Graptoloids from Ontikan and Viruan limestones (Ordov.) of Estonia and 
Sweden (in print). 


' For a similar taxonomie unit A. T. Mu used, prior to Bulman, the name 
Hallograptidae (*On the evolution and classification of Graptoloids”, 1950, Ti-chih- 
lun-Ping, 15, 4-6, p. 182, in Chinese). The name introduced by Mu is probably 
unknown to most graptolitologists and hence the present writer retains here 
Bulman's name which is commonly known and better defined. | 
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Material 


Specimens etched from two Ordovician erratic boulders by Professor 
R. Kozłowski who found them on the seashore at Jarosławiec (the Baltic 
coast, western Pomerania); these boulders are labelled 0.94 and 0.96. 

Boulder 0.94 is an organogenie limestone of light ashy colour, made 
up of minute shell fragments, probably mainly of brachiopods, also of less 
abundant echinoderms. The limestone does not contain glauconite. It has 
ylelded one proximal end with thecae 1-2 of both series; one more distal 
part probably belonging to the central portion of the rhabdosome; 
a fragment of metasicula with the beginning of th 1! and with the bud 
opening of th 17; some fragmentary siculae repnesenting a part of prosicula 
and the beginning of metasicula. This boulder also contained remains, by 
Professor Kozłowski identified as: Rhabdohydra tridens Kozł. (Hydroida), 
moreover  Mastigograptus sp., Hystrichosphąeridae, Ordovicina sp. 
(Foraminifera). 

Boulder 0.96 is a limestone with somewhat darker colouration than 
boulder 0.94. It is likewise made up of shell detritus, and contains no 
glauconite, but numerous pyrite grains. It has yielded one proximal part 
with 5 thecae and sicula. 

In neither of the two boulders is the described graptolite accompanied 
by other index graptolites or by shelly fauna. 

The state of preservation is on the whole very satisfactory. The 
periderm is but slightly carbonized, somewhat incrusted by pyrite and 
readily discolouring to an orange hue. Walls of thecae partly damaged, but 
by suitable combination of fragmentary specimens it has been possible to 
analyse the essential structural features. 


General characters 


A biserial graptolite with thecae displaying slight ventral excavation. 
Proximal thecae approaching the lasiograptid type, the distal nearly 
orthograptid. Two first thecae lacking apertural processes, the remaining 
provided with branching, bi- or trifurcated subapertural spines varying in 
shape. Sicula with virgella and a dorsal spine. Clathrium well developed; 
periderm attenuated but not reduced. Ontogeny diplograptid, the 4 or 5 
first thecae alternating, the remaining probably forming two independent 
thecal series, but without signs of peridermal median septum. 

The here described specimens seem to be conspecific with forms 
described by Bulman (1953) as Gymnograptus linnarssoni (Moberg). Our 
specimens apparently differ only in the degree of mutual overlap of thecae 
and stronger curvature of virgella. These differences are most probably 
without any taxonomic significance. 


282 ADAM URBANEK 


Development 


Prosicular fragment unknown in any sicula. Fig. 4 shows the preserved 
prosicular part of sicula concealed by thecae, not permitting to determine 
the length of the prosicula. 

Sicula nearly straight, entire length approx. 1.30 mm. In the apertural 
part the metasicula strongly expanded, attaining a width of approx. 
0.40 mm. 

As is shown in fig. 1, virgella sets in at a distance of approx. 0.20 mm 
from the prosicular aperture (by alternation of fuselli on the zigzag ventral 
suture). It forms a relatively broad list with traces of spiral coiling in the 
free part. In a matune metasicula virgella is mone or less arcuately curved, 
measuring approx. 0.32-0.50 mm. The curvature of virgella is subsequently 
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Fig. 1. —Gymnograptus lin- 
narssonit (Moberg), young 
metasicula with preserved 


fragment of prosicula, vi Fig. 2 — Gymnograptus linnarssoni (Moberg), meta- 
virgella; ca. X 62 (boulder  sieula with initial bud and foramen for theca IĘ 
0.94). A reverse side, B obverse side; ca X 62 (boulder 0.94). 


used by th 1' which follows the virgella curvature and then grows 
upwards. The free part of virgella gives the semblance of an apertural 
spine and strongly protrudes beyond the theca. 

Metasicula is also provided with a dorsal spine. In mature metasiculae 
this spine often attains a length of approx. 0.40 mm (fig. 24, B), but is 
often broken off (fig. 4). Bulman's figure of 0.60 mm, stated for the width 
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of the metasicular aperture, is probably misleading. This is namely 
(0.70 mm in our specimens) the distance from the base of the dorsal spine 
to the separation of virgella from wall of th 1!, while the actual width of 
the metasicular aperture is approx. 0.40 mm. 

The sicula is placed obliquely, at an angle of approx. 1609, to the axis 
of virgella. 

Budding of thecae 11 and 1%. — The next stage of development 
is represented in specimen shown in fig. 2 A, B. We can there observe 
protheca 1' and the mode of budding of th 17. The initial bud is formed 
at a distance of approx. 0.25 mm from the metasicular aperture, probably 
not the definitive one in this specimen. The foramen here is probably 
initiated by a perforation or resorption. This is suggested by the course of 


Fig. 8. — Gymnograptus linnarssoni (Moberg), fusellar 
structure of proximal part of rhabdosome, reverse side, 
vż virgella, ds dorsal spine; ca X 50 (boulder 0.94). 


metasicular fuselli in the vicinity of the foramen. At some distance from 
the beginning of protheca 1! a notch is formed within its right wall 
corresponding to the aperture of bud 17. At the same level, in the left wall 
of protheca, a shield-like expansion with arcuately curved fuselli is 
Iormed. 

As is shown by specimens in fig. 3 and 4, with further growth th 1' 
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is rather abruptly eurved into the shape of the letter J, and agrees in its 
basal part with the arched curvature of virgella. The arcuately curved 
prothecal fuselli fill in on the obverse side the geniculate inner concavity 
of the virgella. Theca 1! lacks the true spine whose semblance is given 
by the virgella extending from the base of that theca. The ventral surface 
of th 1! has a slight curvature and resembles th 1' observed in many - 
climacograptids. 

The mode of budding in th 1? is seen in fig. 3, and still better so in 
fig. 4. On the reverse side thin fuselli are superimposed in the *knee” 
angle of th 1!. They indicate that the growth of th 1% is immediately 


Fig. 4. TK Gymnograptus linnarssoni (Moberg), fusellar structure 

of proximal part of rhabdosome, reverse side; vż virgella, ds dorsal 

spine, r probably regenerated part of thecal wall; ca. X 50 (boulder 
0.96). 


directed upwards, at an angle of about 559 to the axis of virgula. Initialiy 
the fuselli are stretched somewhat arcuately, and correspond to the 
prothecal segment, subsequently the fusellar systems divide to produce 
metatheca 1? and protheca 21. 


Theca 17, similarly as th 1', lacks the apertural spine. A rather small 
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protuberance of th 1%, by Bulman (1953, fig. 4A, pl. 2, fig. 17) interpreted 
as the spinal base, may possibly be an artefact (see also photograph in 
fig. 1, p. 687, Jaanusson 8: Strachan, 1954). 

Budding of thecae 2! and 2”. — Theca 21 buds from th 1?. This is 
suggested by the analysis of the course of fuselli (fig. 3-5) and the direct 


VL 


Fig. 5. — Gymnograptus linnarssoni (Moberg), fusellar structure cf 
proximal part of rhabdosome, obverse side. Specimen, magnification and 
explanations — as in fig. 4. 


communication of the interiors of these thecae through an aperture with 
thickened margin observable in specimen fig. 64. The first fuselli form in 
the angle between the margin of th 1! and protheca 17. In one specimen 
they are notably thinner than the next ones. Gradually they fill in the 
triangular recess between thecae 1! and 1%. This area is probably the 
equivalent of protheca 2!. Then follows the formation of metatheca 
provided with a paired subapertural spine. On the ventral side occur 
strongly thickened pleural lists, prolongating then the thickened parietal 
lists of th 11. These lists fuse with the base of the subapertural spines. 
The relations between th 2! and th 2? require a more detailed 
description. The fusellar systems of the two thecae are quite independent. 
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On the reverse side the thecae are limited by a conspicuous thickened list. 
Nowhere here do we observe intercalations, i. e. wedging in of fuselli of 
either theca, as is the case in many diplograptids with an aseptal, 
alternating type of development. On the other hand, however, thecae are 
strongly obliquely placed to the rhabdosome axis and overlap each other 
to a considerable extent. The ends of thecae produce a kind of triangular 
wedge, slightly penetrating into the opposite series of thecae. This might 
suggest an aseptal alternating type of development. Thus, an analysis of 
the fusellar structure does not clearly elucidate whether th 2? was borne 
by th 21. The solution of this problem calls for an examination of the 
internal communication between th 2! and th 2?. This is discernible in 
a transparent and properly oriented specimen in fig. 6A. The interrelations 
of these thecae are diagrammatically shown in fig. 6, 7. The thecae here 
communicate on the reverse side only, since on the obverse side they do 
not touch and are separated by a fragment of the free portion of the sicula. 
In this specimen we may note that the lower part of the distal margin of 
th 2! is provided with a thickened list, slightly protruding inwards. The list 
forms a large opening probably indicating the way of the budding zooid 
of th 2? when separating from zooid 21. 

Budding oj thecae 3! and 3*. — As previously, the interrelation of the 
fusellar systems of the two thecae do not clearly indicate their mode of 
budding (fig. 3, 4). An examination of the connections between the internal 
cavities of these thecae seems to suggest that they were the first thecae 
initiating two independent thecal series. 

Yet the origin of theca 3! is somewhat uncertain. Between the internal 
cavities of thecae 2%, 2* and 3! exists a broad opening, rimmed by thickened 
list somewhat protruding inwards (comp. fig. 6A and 7). This list may be 
considered as an incomplete, vestigial median septum, which does not occur 
between further thecae. This opening is broad enough to provide a passage 
for buds of th 2? and th 31. It is somewhat difficult to decide whether 
th 8* is borne immediately by th 2! — as in the *teretiusculus” stage or 
buds at a small distance from it, from the base of th 2? — as in the 
*diplacanthus" stage. The former possibility is suggested by the presence 
of a small notch in the upper part of opening which may serve for 
immediate thecal communieation between th 2! and th 31. On the other 
hand, taking into account the rather advanced mode of budding in the 
preceding thecae, it is also possible that the bud of th 3! is borne at the 
base of th 2%. These two possibilities are marked in fig. 8 (the first 
possibility — by broken lines, the second — by continuous lines). 

After examining these two possibilities the present writer is inclined 
to think that in any case the mode of budding here is somewhat more 
advanced that in true 'teretiusculus” conditions (bud of th 31 is very close 
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to th 2%) and perhaps somewhat less advanced than in the true 
"diplacanthus” stage (budding point of th 3! somewhat lower). The most 
objective description of these conditions would therefore be "bud of th 3! 
borne at the base of th 2?*. 

Theca 3* buds from th 2? through a foramen (shown in diagram) 
rimmed by the abapertural ring. This rather suggests a direct 


Fig. 6. — Diagram showing borders 
of thecae and mutual relations of 


thecae and virgula in Gymnograptus 
linnarssoni: A proximal part of rhab- 
dosome, reverse side; B idealized top 
v.ew of rhabdosome showing relation 
of virgula to interthecal septa. Bor- 
ders of thecae visible on opposite 
. side of rhabdosome marked by bro- 
.ken lines; v virgula, abp abapertural 
ring, ca. X 2%. 


Fig. 7. — Diagram showing borders 
of thecae and mutual relations of 
thecae and virgula in Gymnograptus 
linnarssoni, obverse side. Borders of 
tnecae visible on opposite side of 
rhabdosome marked by broken lines; 
v virgula, abp abapertural ring, ap 
apertural list, pl pleural lists, sept 
septal lists; ca. X 25. 


communication of these thecae, similarly as in the septal part of the 
rhabdosome in many diplograptids. 

On the obverse side the walls of th 3! and th 3? are in contact, enclosing 
*he sicula whose free, visible portion is approx. 0.80 mm. 

Budding of the remaining thecae of the rhabdosome. — This is not 
easily determined with any certainty since Gymnograptus linnarssoni 
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apparently represents a rather peculiar type, unknown in literature 
available to the writer. 
He supposes that, beginning with th 3! and th 3%, the development of 
the rhabdosome rather resembles the septal type (fig. 7). There is, however, 
no typical septum, i.e. fusellar wall separat- 
ing the two series of thecae, such as are 
described in Climacograptus scharenbergi 
(Bulman, 1932a) or Gymnograptus retio- 
loides in the present paper. The virgula is 
attached to the parietal lists of thecae by 
thick peridermal rods, U-shaped, with the 
opening towards the thecae. These rods 
perfectly correspond to the incomplete 
abapertural rings noted in many of the 
, septal forms (fig. 7). We must hence sup- 
pose that, similarly as in Gymnograptus sp. — 
(see p. 322) described here below, the rod 
closing up the hollow of the FU” and 


Fig. 8. — Reconstruction of constituting the edge of the interthecal 

piobable mode of development septum must have been thin and, therefore, 

of Gymnograptus linnarssoni A » 3 
(Moberg). destroyed in most cases. It has persisted in 


th 2? only of specimen in fig. 4 and 5, also 

on one theca of specimen in fig. 9. These facts suggest that Gymnograptus 
linnarssoni is a form whose further development of rhabdosome is of the 
septal type. The fusellar wall of the septum, however, has disappeared 
completely, without leaving even a vestigial rib as the one preserved on 
the obverse side in Cephalograptus (Tórnquist, 1897, fide Bulman, 19326): 
The relations in adjacent thecae, absence of the median septum wall 
excepted, correspond to those noted in septal forms. This is shown by 
structure of interthecal septum. The interthecal septum is not completely 
preserved in any of the directly examined thecae; still a close analysis of 
the edges of the abapertural rods suggests that the septum was started at 
some distance from the virgula, leaving a free opening for the direct 
interthecal communication in the two series (fig. 6, 7). In aseptal forms the 
interthecal septum wall mostly reaches the virgula; its margin is fused 
with the virgula, so that the adjacent thecae of the particular series are 
completely separated (comp. Orthograptus gracilis; Bulman, 1932053218 
lig 14b; Climacograptus typicalis; Bulman, 1932b, p. 4-6, fig. 2b). In cases 
where the virgula is not fused directly with the margin of the interthecal 
septum, it is attached to the lateral rhabdosome walls by short side 
processes (Cox'es *rods of attachment”; comp. Climacograptus (= Ample- 
«ograptus?) inuiti; Cox, 1933, p. 16, fig. 27). Such structures are negular and 
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their position suggests, as Cox supposes, that they are vestigial abapertural 
rings. On the other hand, relations noted in Gymnograptus linnarssoni 
fully correspond to those in septal forms: the arrangement of rods is 
regular while their position agrees with that of the abapertural rings. 
Moreover, the absence of fusellar intercalations, so characteristic of many 
aseptal forms (comp. Orthograptus gracilis, O. apiculatus, Diplograptus 
ieptotheca, Climacograptus (= Amplexograptus?) inuiti, Diplograptus cf. 
Amplexrograptus maxwelli) suggests that, beginning with th 31 and th 32, 
the development of Gymnograptus linnarssoni agrees with the septal type. 


The lack of the peridermal septal wall is most likely secondary. It is 
difficult to determine whether its absence is due to inadequate state of 
preservation. On the whole, however, the thecal periderm is satisfactorily 
preserved so that it does not suggest accidental destruction of the median 
septum periderm as an adequate interpretation of its absence. Should this 
not be so, at least some minute fragments of the periderm would have 
been preserved oh margins of the virgula and of the rods. As it is, these 
margins are perfectly smooth in all examined specimens, not bearing traces 
of fusellar periderm. Wie cannot, however, a priori exclude this possibility, 
particularly so in view of the very bad state of preservation of the median 
septum periderm in many specimens of climacograptids. This is observable 
in numerous specimens of Climacograptus scharenbergi, etched from 
various erratic boulders, which the writer could examine in the collection 
of Professor Kozłowski. Occasionally, the margins of virgula and of the 
abapertural rings are extremely smooth. A particularly interesting example 
is presented in Climacograptus sp., etched from the *Schroeteri** Limestone 
in the island of Oland (loc. Seby) as shown on pl. I, fig. 4. It represents 
a fragment of the median septum periderm falling out from the thicker 
peridermal rods enclosing it, so to say "in statu nascendi”. The remaining 
margins will probably have been quite smooth. In such cases, however, 
a part of thecae retain some traces of the median septum periderm; the 
falling out of the septum not even leaving vestiges does not seem very 
likely, independently of the state of preservation. 


Much more probable is a conception: suggesting that in Gymnograptus 
linnarssoni the peridermal membrane had been reduced during phylogeny. 
The two thecal series, though budding independently, would not then be 
separated one from the other by the median septum owing to the 
disappearance of the peridermal wall. The actual occurrence of such 
ą process is reasonably suggested by the presence in Gymnograptus sp. 
(comp. fig. 18B) of a membraneous, strongly attenuated periderm of the 
median septum. This will be explained by a tendency of the periderm in 
*rymnograptus to attenuation and reduction. This process might actually 
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have begun with the reduction of the median septum. Hence on this 
evidence we may postulate that: 

1) the median septum may have disappeared owing to the reduction 
of the periderm throughout the septal length; 

2) the absence of the peridermal median septum is not always 
associated with alternating budding, but may occur in septal forms in 
which the median septum had been subjected to secondary reduction. 

So far it was accepted that the reduction of the median ssptum 
consists in its progressive abbreviation with simultaneous prolongation of 
that part of the rhabdosome, where thecal budding is alternating. 
Morphological data indicate the existence in diplograptids of evolutionary 
trends characterized by gradual abbreviation of median septum and 
retardation of its formation (as described by Bulman, 1932c, 1936, 1947). 
This process has been with great lucidity demonstrated by Davies (1929) 
and more recently by Waern (1948) on a number of forms collected from 
successive strata. Davies has proved the occurrence of numerous mutations 
in the evolutionary series of Glyptograptus persculptus and Climacograptus 
scalaris from the Upper Ordovician and Lower Silurian in Great Britain. 
These mutations represent the gradual abbreviation stages of the median 
septum, and the elongation of part of the rhabdosome with the alternating 
mode of thecal budding. Waern has confirmed Davies” data for Climaco- 
graptus scalaris on material from Vestergótland, Kinnekulle. He very 
thoroughly studied this process which is of undoubt occurrence. 

On the base of the above considerations, however, the reduction of the 
median septum owing to the complete atrophy of the periderm seems 


probable along with septal reduction through the progressive abbreviation | 


associated with the gradual elongation of the proximal part which displays 
thecal alternation. The former process is most likely connected with the 
general tendency to the disappearance of fusellar periderm and may be 
restricted to graptolite lines displaying this tendency (Lasiograptidae, 
Retiolitidae). 


Virgula and *cryptoseptum" 


In Gymnograptus linnarssoni the virgula is a relatively strong rod, | 


obliquely placed to the sicula at an angle of approx. 160%. Owing to 
scarcity of material the writer has not been able to study its microstruc- 
ture. 

Virgula (comp. p. 288) is attached to the rhabdosome walls by 
incomplete abapertural rings. The general spacing pattern and attachment 
mode are shown in fig. 6A and 7. The relation of the virgula to the 
 interthecal septum of thecae is given in fig. 6B, in which the somewhat 
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idealized relations of two successive interthecal septa are given. The term 
"cryptoseptum” is proposed by the writer for the peculiar type of structure 
of the median septum with peridermal rods arranged as in septal forms, 
associated with a lack of the peridermal septal membrane. The presence 
of two independent rows of thecae, accompanied by absence of the 
peridermal membrane of the median septum, may be regarded as a major 
feature "of the cryptoseptal type of development”. However, a recognition 
of this hypothesis calls for more copious material that that available to 
the writer. 


Comparison of development of Gymnograptus linnarssoni with that of 
other diplogratids i 


A study of the astogeny of this form, made on material etched from 
rocks, essentially confirms Bulman's data (1953, p. 516, fig. 4C), based on 
a careful analysis of forms preserved in relief on the surface of rocks. 
£. comparison of data thus obtained, pertaining to the development of 
Gymnograptus linnarssoni, indicates the diplograptid type of development 
(lig. 8). This essentially corresponds to the septal type where the first 4 
or 5 thecae alternate, while the remaining ones produce two independent 
thecal series without the peridermal median septum. Th 2! or 2? gives rise 
to theca 3! (comp. p. 286). If we disregard the lack of median septum, the 
mode of budding of the first 4 thecae of the rhabdosome exhibits closest 
analogies with that of Climacograptus brevis described by Bulman (1947, 
p. 62-65, fig. 33 A-C). These resemblances do not concern the general 
character only, but also some details: mode of budding of th 1! is very 
similar, also the 'hood-like shield” produced at the level of the initial bud 
is likewise noteworthy. Growth direction of th 1! corresponds to that noted 
in Gymnograptus linnarssoni, but details of fusellar structure in proximal 
thecae differ. 

The development of Gymnograptus linnarssoni differs from that in 
G. retioloides in many respects. Some details of the mode of budding in the 
first 8 thecae are completely different (comp. fig. 8 and 13), particularly 
so in th 1* and th 2'. Another difference is the presence in G. retioloides 
of the typical septum which distinctly separates the astogenies of these two 
species. The astogenetic differences here, however, are not probably more 
marked than in representatives of many other graptolite genera 
(comp. p. 326). 


Structure of thecae 


The fusellar periderm seems somewhat attenuated and thinner than 
in typical diplograptids. The cortical layer must have been particularly 
fine, as is shown by the readily discernible fusellar lines. The proximal 
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end of the rhabdosome is on the whole slightly darker than the more distal 
portion, and this would suggest the pnesence of a secondary thickening of 
the periderm. 


Fig. 9. — Gymnograptus linnarssoni (Moberg), more distal part of rhabdosome, 
lateral view; ca. X 50 (boulder 0.94). 


At definite parts of the theca the periderm produces localized 
thickenings in the form of lists which are a kind of framework for the 
theca and remind us of conditions in lasiograptids. These thickenings have 
a laminated structure and are made up of numerous very fine layers of 
peridermal substance. The bases of apertural processes and the spines 
themselves exhibit distinetly fusellar structure. 
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The first 2 thecae of the rhabdosome in G. linnarssoni are slightly 
hooked, being thus nearly climacograptid. They are without spines. 

Thereafter the shape of proximal thecae (fig. 3-5) notably resembles 
the appearance of thecae in lasiograptids, particularly so in shape of 
apertural region and in position of subapertural processes. The apertural 
margin, however, is here so to say suspended owing to the presence of 
secondary structures of the type of angular fuselli. Details of these 
structures are well shown in fig. 3. They consist of numerous extremely 
thin growth bands filling in the excavation angle between the apertural 
margin and the walls of the following theca. In Gymnograptus retioloides 
this corner is filled in by fewer and notably wider angular fuselli of 
triangular shape (comp. text-pl. VI, fig. 4). 

The processes in these thecae are distinctly subapertural, bifurcating 
at the base or bearing secondary side processes. 

The more distal thecae (fig. 9, 10) do not to any considerable extent 
differ from the more proximal ones. Their excavation, however, is less 
strongly marked, giving them an appearance of the orthograptid type of 
thecae. Truly distal thecae, however, are not represented in our material 
to judge from the width of the preserved part of the rhabdosome. This is 


Fig. 11. — Gymnograptus 

linnarssoni (Moberg), fusel- 

Fig. 10. — Gymnograptus linnarssoni (Moberg), fusellar  lar structure of ventral wall 

structure of a more distal theca, specimen — as fig. 9 oi theca; bp base of sub- 

and pl. I, fig. 2; ap apertural list, p subapertural  apertural processes, pl pleu- 

process, par parietal list, pl pleural list, sept septal  ral lists; ca X 92 (boulder 
list; ca. X 58 (boulder 0.94). 0.96). 


approx. 1.70 mm, the maximum rhabdosome width in G. linnarssoni, after 
Bulman, being 2.5 mm. Thecae of this median part are inclined to the axis 
of the rhabdosome at an angle of approx. 50-55". 

The fusellar structure of thecae is shown in fig. 9 and 10. The theca 
is formed by the superimposition of fuselli in the corner between two 
adjacent thecae. At the base it forms a widening passing into the opposite 
series, owing to which there is strong thecal overlapping. The ventral wall, 
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more or less excavated, is flat, rimmed by two pleural lists with a median 
zigzag suture (fig. 11). | i 

Measurement data contained in tables 1 and 2 ane given to illustrate 
the development of the rhabdosome. 


Table i 


Gymnograptus linnarssoni (Moberg) 
Width of rhabdosome, without processes (in mm) 


| Between thecae Width 
| 1-12 1.08 
21-23 1.52 
31-33 1.60 
| 41-43 ; 172 
| BD=G ca. 1.84 (damaged) 
Thickening of thecal margins. — Margins of thecae are in G. linnarssoni 


rimmed by thickened lists, forming the *clathrium” which is a peridermal 
framework consisting of strengthening rods. 
Raialls © 


Gymnograptus linnarssoni (Moberg) 
Distance of apertures of adjacent thecae (in mm) 


Series and thecae Distance 
I. 1-2 0.40 
2-3 0.40 
3-4 0.56 
4-5 ca. 0.60 (damaged) 
I. 1-2 0.40 
2-3 0.44 
3-4 0.56 
4-5 0.56 


A typical theca (fig. 10) exhibiting the structure of the septal portion 
of the rhabdosome, is with a clathrium consisting of (comp: fig. 6,50)E 
1) apertural list (ap), connected with the thickened base of the subapertural 
process; 2) abapertural ring here incomplete, in the shape of a horse-shoe 
or of the letter U (abp); 3) pleural lists (pl); 4) parietal lists (par) prolonged 
into pleural lists of the following theca and fused with the abapertural 
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ring of the theca; 5) additional septal lists (sept), less thickened than those 
previously mentioned and with strongly zigzag course. 

The borders of the first 3 proximal thecae are also thickened. Ventral 
and parietal lists are present on thecae 11 and 1?. Strong septal lists are 
marked between th 1! and th 2!, also between th 2! and th 22. On the 
reverse side, between th 2* and th 2? they form a broad list arcuately 
protruding into the interior of the rhabdosome (fig. 64). The edges of this 
list are strongly thickened. It leaves sufficient space for the bud (comp. 
p. 286). It may be interpreted as the vestigial median septum. 


Structure of subapertural processes. — In all the examined specimens 
the spines occur below the apertural margin and are, therefore, AO WCWA 
called subapertural. However, in agree- 
ment with Bulman's opinion (Bulman, 
1953, p. 516), they probably become 
truly apertural in distal thecae. A dia- 
grammatic drawing of the onset of 
a spine in a young theca is given in 
fig. 12. It shows that the spine has a 
iusellar structure and that its base is 
formed by the superimposition of wide 
fuselli. The following spines are formed 
similarly by the superimposition ef 
arcuately curved fuselli onto the base of 
the process. 


Thecae 1! and 1? are not provided Fig. 12. — Gymnograptus linnarssoni 
with spines (comp. p. 284). In the OMUefE) suwanartinał mrotcny, oda 
following thecae spines are paired, plified, reconstructed parts marked 
i. e. they are as a rule bifurcated 7 broken Edo 2 116 (boulder 
(text-pl. I, fig. 2, 3). One of the 
rhabdosomes (fig. 4, 5) has the first 5 thecae of each series 
provided with uniform bifurcated spines; in another rhabdosome a smaller 
third *budding” spine occurred in addition to two normally developed 
ones. The more distal fragment exhibits a great variability in the shape 
of spines, as is shown in text-pl. I, fig. 4-8. 

Great variability in the shape of spines and the various number of 
their bifurcations seems to be a characteristic feature of the studied species. 
This supposition is confirmed by the information of Dr. V. Jaanusson, who 
has sent the present writer the following remarks regarding his specimens: 
*The subapertural spines.of Gymnograptus linnarssoni ane commonly 
median and single, but curiously enough, in all specimens some of the 
proximal spines are bifurcated. This bifurcation does not appear to be 
a consistent feature: it may be present in some thecae of one row «ef 
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Text-Pl. I 


Gymnograptus linnarssoni (Moberg), variation in the shape of subapertural processes; 

1-3 in proximal thecae: 1 free part of virgella, 2, 3 processes in thecae 2! and 2% 

4-8 in distal thecae: 4 onset of a subapertural process; ca. X 76 (boulders 0.94 
and 0.56). 
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thecae. Further, the shape of the bifurcated processes is highly variable, 
from a blunt process on the side of the otherwise normally developed 
median spine to a pair of spines of about equal length. As a rule, the 
bifurcation affects only a few thecae in each rhabdosome” (in litt.). 

During the astogeny, the spines on processes in the examined 
specimens increase from 0.30 to approx. 0.40 mm in length. 


Stratigraphic range and geographic distribution 


Gymnograptus linnarssoni is known from Middle Ordovician strata of 
Baltoscandia and from Scandinavian erratic bouldes collected in Poland. 

In Sweden it has been recorded from Scania (the Fagel- 
sang district, A. Hadding, 1913; J. E. Hede, 1951). Hede has studied its 
stratigraphic range on samples of bore cores, determining the Diplograptus 
linnarssoni horizon (Lower Dicellograptus shales) as has also been 
ascertained by Tullberg. He has described this species in a rich faunal 
association (Hede, 1951, s. 58-60) proving that it passes into the higher 
*Climacograptus putillus” horizon (= Climacograptus putillus Hadding, non 
Hall = CL haddingi Glimberg). In this horizon this form is still fairly 
abundant. Hence, it seems more correct, following Jaanusson and Strachan 
(1954, p. 689), to regard Gymnograptus linnarssoni as a characteristic fossil 
for the Glossograptus hincksi subzone, and for the lower part of the 
Climacograptus haddingi subzone in Scania, i.e. for the lower part of the 
Glyptograptus teretiusculus zone (the lowermost Llandeilo s. str.). The 
stratigraphic range of this species is similar in the remaining areas of 
Baltoscandia. 

According to Jaanusson (1959, in print), outside of Scania this species 
occurs inter alii in Vestergótland, in the Siljan and the South Bothnian 
districts, also in erratic boulders with an ostracod fauna, suggesting the 
Uhaku Stage (=CI. haddingi subzone), as well as in boreholes in the 
island of Gotland. 

In Norway this species is recorded from outerops in the Oslo district. 
ln Jaanusson's opinion, specimens described by Bulman (1953) seem to 
come from the same area and would thus correspond to the 4aa, — 
Trinucleus bronni beds, equivalent to the Cl. haddingi subzone. 

In Esthonia this form has been found (ÓOpik, 1927, 1928; Jaanusson 
śz Strachan, 1954) in the vicinity of Tallinn, Lasnamagi, in the Uhaku Stage 
horizons (equivalent of CI. haddingi subzone), lately also in the somewhat 
lower Lasna Stage horizons, an equivalent of the Glossograptus hincksi 
subzone (Obut, 1958, p. 14; Jaanusson, 1959, in print). 

No index forms have been found in the fauna yielded by the here 
nientioned boulders which would provide supplementary data on their 
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stratigraphic and geographic origin. Most likely they were brought from 
Sweden, and *"Crassicauda” or *'Schroeteri” Limestone must have been 
their original matrix. 


Gymnograptus retioloides (Wiman, 1895) 
(pl. I, fig. 8; pl. II, fig. 1-7; text-pl. II-VII; text-fig. 18-17) 


1895. Climacograptus retioloides Wiman; C. Wiman, Uber die Graptoliten, p. 38, 39, 
Pl. 9, fig. 4. 

1908. Climacograptus retioloides Wiman; C. Wiman, Studien iiber das Nordbaltische 
Silurgebiet, p. 121 (no figure). 


Material 


The here described specimens have been etched from two Ordovician 
erratic boulders (0.26 and 0.31), collected by Professor M. Różkowska in 
Czerwonak, a suburb of Poznań. Both these boulders, lithologically 
identical, are probably fragments of a larger erratic which subsequently 
broke up into smaller ones. 

Boulder 0.26, as well as 0.31, is an organogenic limestone of light 
ashy colouration, not containing glauconite. The limestone rock contains 
a small amount of clay substance and a scanty mineral residuum. 
A bituminous concentration has been observed on the surface of one of 
the fragments. One fragment yielded a trilobite pygidium, identified by 
Dr. V. Jaanusson (Uppsala) as Pseudoasaphus aff. limatus Jaan. Moreover, 
Dendrograptus sp., Rhabdohydra tridens Kozł. and Epallohydra adhaerens 
Kozł. have been etched from the same fragment. 

Most specimens of Gymnograptus retioloides have been recovered 
from boulder 0.31. It also contains a shelly fauna of more closely 
indeterminate nautiloids and brachiopods. Of chitinous fossils the writer 
has encountered Scolecodonta, Chitinozoa, also some fragments of colonies 
of Hydrozoa described by Professor Kozłowski as Diplohydra gonothecata 
Kozł. and Palaeotuba dichotoma Kozł. 5 

Moreover, both these boulders contain scanty remains of Glyptograp- 
tus; a proximal part of Glyptograptus teretiusculus (His.) has been etched 
from boulder 0.31. 

The whole material available to the writer consisted of a score of 
prosiculae, one beautifully preserved sicula with the first theca, four 
rhabdosome fragments in the 3-4 thecae stage, seven proximal fragments 
in a satisfactory state of preservation, three of these nearly complete. 
Several rhabdosomes were flattened, with the periderm partly decomposed. 
The remaining ones, however, were „exceptionally well preserved. The 
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periderm was not carbonized, coloured light brown, readily discolouring 
to an orange tint. It is somewhat incrusted by pyrite. 


Diagnosis 


Since Wiman's material consisted of one fragment of an uniserial 
distal part of the rhabdosome only, the main characters of this species 
are here given in the form of a diagnosis: A biserial graptolite with thecae, 
of the lasiograptid appearance. First 2 thecae provided with unpaired 
subapertural spines, the remaining ones with bifurcating subapertural 
processes in shape of a double loop. Clathrium well developed, periderm 
thin but not reduced. Diplograptid development of the septal type, with 
the first 5 thecae alternating. 

Distribution. — Erratie boulders of Scandinavian origin. Original 
matrix probably *Crassicauda” Limestone or the lower *Ludibundus” 
Limestone of Middle.Ordovician age. *In situ” unknown. 

Generić position. — Wiman referred this form to genus Climacograptus 
Hall, but here it is provisionally placed in Gymnograptus Bulman, which 
probably better expresses its systematic position. 

Gymnograptus retioloides has, so far, been described solely on a single 
and incomplete specimen, discovered by Wiman in 1892 (loc. Grisslehamn, 
Widdó), hence its morphology had not been adequately investigated. 

The hene described specimens in structure and dimensions wholly 
correspond to the holotype; they differ in that the membranes of the 
subapertural spines were missing in Wiman's specimen, while its median 
septum was satisfactorily preserved. 


Development 


The rhabdosome originates with the prosicula whose length is 
0.36-0.40 mm. In the earliest of the investigated stages (text-pl. II, fig. 1) 
the prosicula is provided with the helical line only. Its tip is damaged, 
hence its structure cannot be investigated. In a more advanced stage 
(text-pl. II, fig. 2) the prosicula is provided — besides the helical line — 
also with 4 longitudinal ribs. The tip of the prosicula is here present, but 
the nema has not developed yet, and the ribs do not apparently reach to 
the very tip. The prosicular aperture is approx. 0.08-0.12 mm in diameter. 
It is provided with a faintly marked apertural ring, missing in some of the 
other specimens. 3 

The first fuselli of metasicula are shown in text-pl. II, fig. 3. The 
virgella which has been formed on the zigzag ventral suture owing to 
local thickening of fuselli (text-pl. II, fig. 4), originates at a distance of 
approx. 0.20-0.30 mm from the aperture of prosicula, the list becomes 
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Gymnograptus retioloides (Wiman), development of sicula and budding of first 

theca: 1 prosicula without longitudinal threads, ca. X 95; 2 prosicula with longitu- 

dinal threads, ca. 95; 3 young metasicula visible from both sides (a, b), ca. X 125; 

4 basal part of virgella, ca. X 145; 5 siecula with first theca, a reverse side, b ventral 
view, c obverse side, ca. X 47,5 (1-3 boulder 0.26, 4-5 boulder 0.31). 
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more thickened at 0.40 mm from the prosicular aperture. The mature 
metasicula is in measured specimen approx. 1 mm long. The definite 
metasicular aperture is provided with the virgella only, the dorsal lappet 
or spine being here missing. The long apertural axis of metasicula is 
0.24-0.26 mm. The virgella initially protrudes considerably beyond the 
apertural area, attaining a length of 0.50 mm. However, in most of the 
older rhabdosomes it is probably broken off, being only 0.25 mm long. 
The sicula is straight, with length ranging from 1.12 to 1.40 mm. The 
prosicula of older siculae is provided with strong virgula. 


The sicula bearing the first theca of the rhabdosome (text-pl. II, fig. 5) 
is remarkable owing to the complete lack of the membraneous prosicular 
wall. The prosicula is represented by 4 longitudinal rods only, at the tip 
fused into the nema. This makes the relations here similar to those in the 
regenerative nema, described in many representatives of diplograptids and 
monograptids (Eisenack, 1941; Urbanek, 1953, 1958). Here, however, the 
disappearance of the membraneous prosicula cannot be explained by the 
old prosicula being broken off or damaged, since small fragments of the 
membrane have persisted near to the tip of prosicula. Hence, the nema 
here cannot be due to regeneration, while the disappearance of the 
membraneous wall of prosicula is probably due to resorption. Similar 
relations have been described by Bulman in specimens of Cryptograptus 
bicornis (Bulman, 1944, p. 30). 


Subsequent stages of astogeny may be reconstructed by the analysis 
of a specimen figured in text-pl. II, fig. 5. Intermediate stages, filling up 
the gap between specimens in text-pl. II, fig. 4 and 5, were not available 
to the writer. 


Budding of thecae 1! and 17. — The foramen of the initial bud is 
formed at some distance from the prosicula (approx. 0.40 mm) to the left 
of virgella. The arcuately curved fuselli form here a thin thecal tubule, 
gradually turning to the right and continuing to grow in the plane ot 
symmetry. Further growth of th 1! is associated with simultaneous budding 
of th 12. In result the thecal tubule becomes strongly expanded by the 
superimposition of new notably thicker arcuately curved fuselli (text-pl. II, 
fig. 5c). A shield-like structure is produced at the budding point of th JĘ: 
On its one side th 1! continuing its growth, on the other side (the right) the 
initial part of th 12, laid down in the form of a dome (text-pl. II, fig.5 a, b). 


Theca 1! grows from the very beginning in the direction of the 
metasicular aperture, down the metasicula wall and then abruptly curving 
at the level of the metasicular aperture. The proximal and distal portions 
of theca ane here nearly vertical to one another, hence the letter *J” shape 
of theca. After some time an unpaired apertural spine is formed on the 
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ventral wall of theca (comp. text-pl. VII, fig. 3) and then, with further 
growth of the aperture, occupies a subapertural position. 

Theca 1? originates from a number of single fuselli which, over a short 
distance, are arranged in a pattern suggesting brief initial upward growih 
(text-pl. II, fig. 5b). The fuselli then form a zigzag suture, while the theca 
gently curves to the right and downwards abruptly to curve upwards 
on reaching the level of the metasicular aperture. It is, therefore, 
sigmoidal. This theca is likewise provided with an unpaired apertural 
spine (text-pl. VII, fig. 4). 

The triangular area between the shield-like structure of the initial 
bud and thecae 1! and 1? is covered by structureless peridermal membrane 
(text-pl. II, fig. 5b). 

Budding of thecae 2! and 27. — Subsequent budding of proximal 
thecae is shown on specimens in text-pl. III, fig. 1, 2. The rather sma!l 
notch on the margin of the hood of th 17, discernible in specimen figured 
in text-pl. II, fig. 5b, probably corresponds to the opening for the crossing 
canal of thecae 2! and 2. The walls of this canal (cc) are made up of 
numerous minute fuselli. They are here particularly close spaced and 
arcuately stretch from the apertural margins on th 1* to the strong lateral 
thickenings, which have a nodular character (text-pl. III, fig. 1, 2). The 
shape of fuselli suggests that the crossing canal grows quite straight 
downwards to bifurcate after about 0.20 mm into laterally directed 
prothecae 2! and 27. On the whole, the crossing canal is in the shape of 
a helmet or hood. The free area between the fusellar edges of the crossing 
canal and those of prothecae 2! and 2% is filled in by a structureless 
peridermal membrane. The arrangement of fuselli in this part of the 
rhabdosome is somewhat peculiar: in shape it rather resembles the letter V 
or Y (text-pl. III, fig. 1, 2), indicating the limits between fuselli of the 
crossing canal and those of both prothecae. 

Thecae 2! and 2?, initially horizontal, very soon modify their growth 
direction and are laid down upwards. They are then provided with 
bifurcated subapertural spines, occurring in all the following thecae. 

Budding of thecae 3! and 3*. — Thereafter the budding process displays 

-slightly more peculiar character. Th 2! remains *barren", i.e. it does not 
produce any subsequent theca, while both th 3! and th 3? are borne by 
th 2%. This is indicated by an analysis of the fusellar structure and the 
mutual relations of these thecae (text-pl. IV and V). 

The branching of thecae occurs at a distanoe of approx. 0.40-0.50 mm 
from the base of theca 2?. The fuselli stretched between the distal margin 
of th 1! and th 2! bifurcate (text-pl. IV, fig. A), because the following ones 
become attached much higher up on the sicula. A wide opening is formed 
for the bud of th 31. After some time (5-6 fuselli) th 3? is initiated as a bud 
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and then the foramen is closed by the formation of the distal wall of 
metatheca 2%. Both th 31 and 3? are from the beginning directed upwards. 

There is some uncoformity in the fusellar systems of th 2? and th 31, 
the free space between them is filled in by a structureless peridermal 
membrane (text-pl. V, fig. 4). 

From the attachment place of fuselli, closing up the foramen for the 
bud of th 3', the median septum begins, thereafter stretching between the 
right and the left row of thecae. On the obverse side the septum is formed 
between th 4' and th 4, ie. from the tip of prosicula. Thecae 42 and 4! 
already belong to the septal part of the rhabdosome and they originate 
from the preceding theca of the same series. Thereafter all thecae are 
provided with a well marked abapertural ring 
which constitutes a thickened subquadrate list 
rimming the foramen of the young bud. 


To summarize the here described deve- 
lopment of Gymnograptus retioloides, it may 
be stated that this is a diplograptid septal type 
in which the first 5 thecae alternate, while th 
2% initiates both th 31 and th 32. The septum 
begins on the reverse side between th 31 and 
ih 32. 


33 


Fig. 14. — Diagram showing 
the rate of budding in first 
and second series of thecae 
in Gymnograptus retioloides 


Fig. 13. — Diagram (Wiman); v virgula, vż vir- 
showing mode of deve- gella, ms median septum. 
lopment of Gymnograp- Based on specimen pl. I, 
tus retioloides (Wiman). fig. 8. 


General thecal relations in the proximal part of the rhabdosome and 
their mode of budding are shown in the attached diagram (fig. 13). 

The budding of distal thecae and its *rhythm” is illustrated in fig. 14 
and pl. I, fig. 3. The first thecal series always precedes the second series 
by one theca: when th n' is initiated, the formation of theca (n-1)? is only 
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just commencing. Hence, the median septum is made of thecal walls of the 
first series, which well explains its single nature (since it is made up of 
one layer of fuselli only). According to Wiman (1895, p. 38) the distal 
thecae exhibit a tendency to eliminate differences in the rate of budding 
of the first and second series, gradually to attain the same level. Owing 
to inadequacy of material the present writer was unable to check up this 
process. 


Comparison of development of Gymnograptus retioloides with that of other 
diplograptids 


The development type observed in G. retioloides cannot be ranked 
with any of the standard stages of development, determined for 
diplograptids by Bulman (1936, p. 6-10). It is characterized by a combina- 
tion of the primitive mode of budding in th 1! and th 12, also in th 2! and 
th 2? — proper for the *dentatus” stage (Glyptograptus dentatus), with 
the notably more progressive mode of development of two series of thecae 
beginning with th 2* — proper for the 'diplacanthus” stage (Climacograptus 
diplacanthus). Though the budding of the first 4 thecae corresponds to the 
*dentatus'” stage, yet it is characterized by certain peculiarities, such as 
e.g. close apertural spacing of the bud in thecae 1% and 2', whose budding 
almost directly follows one another. The crossing canal of th 2! is directed 
wholly downwards, while the development of th 3! and th 3? from th 2 
reminds us of relations in CL. diplacanthus and in CI. scharenbergi from 
Laggan Burn (Bulman, 1932a, 1947, 1953). 

This combination of features, relatively progressive and primitive, does 
not occur in any diplograptids known to the writer. It might serve as 
a good illustration of the independent rate of evolution of the particular 
features, probably rather common in graptolite history. G. retioloides 
indicates that the gradual elevation of thecae either could not keep pace 
or was not — in this evolutionary trend — associated with the increasing 
number of alternating thecae, as had probably been the case in 
climacograptids. Hence, on the whole, an increased number of alternating 
thecae was here associated with a primitive mode of budding of the first 
4 thecae *. D 

The here described development of Gymnograptus linnarssoni differs 
in a number of features from that of G. retioloides. The position of th 17 


2 Processes expressing similar evolutionary independence of characters have 
been long known (Osborn, Swińnerton); recently, however, de Beer (18654) has 
interpreted them as an expression of *Watson's rule”. This conception has lately 
been taken up and expanded by Gross (1256). 
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and the growth direction in the crossing canal of th 2! and 2* show the 
most conspicuous differences. It may be stated that, on the whole, the mode 
of development in G. linnarssoni is more advanced. This is also expressed 
in the supposed lack of the median septum. These differences do not, 
however, exceed those known in other diplograptid genera. 


The development of other lasiograptids is known in Lasiograptus; 


(= Hallograptus?) hystrix only. In Bulman's opinion (1932a, p. 29-31) 
this is a septal mode of development, since both th 2? and th 3! originate 
from th 21. It is readily traceable from the "dentatus” stage, from which it 
differs in more horizontal placement of the crossing canal of th 2! and th 2. 
However, we do not know whether this type of development is 
representative for lasiograptids in general, since L. harknessi (Bulman, 
1947, p. 11), not yet adequately known in this nespect, does actually seem 
to differ in type of development from L. (= Hallograptus?) hystrix. 


Structure oj thecae 


Periderm in Gymnograptus retioloides is distinctly thinner as compared 
with that of normal diplograptids, e.g. Orthograptus gracżlis (Roem.). It 
represents a thin but still continuous peridermal wall which not anywhere 
form gaps or openings. 

The fusellar structure of the periderm is readily discernible, hence it 
may be inferred that secondary thickenings, due to the deposition of 
a cortical layer or of any secondary substance, are not very strong. 
The slightly darker colouration of the proximal portion of the rhabdosome 
may be interpreted on the very presence of the thin cortical layer, thicker 
on the older parts of the rhabdosome. The periderm is not strongly 
carbonized, light brown, readily discolouring to a light orange tint. 
Sometimes some nipple-like roughnesses are observable on the surface of 
the periderm (pl. I, fig. 3). The simplest interpretation of these interesting 
phenomena is the supposition that they are consequences of some 
pathological changes of extrathecal membrane affected by diseases or 
parasites. | 


Not only the thecal walls, median septum and crossing canals, but 
subapertural processes too, have a well expressed fusellar structure. Their 
axial parts consist of several well marked layers which may possibly 
correspond both to fuselli and to layers of the cortical tissue. The former 
supposition, however, seems more sound. The membrane stretching 
between the winged subapertural processes already exhibits a distinetly 


fusellar structure and consists of a certain number of fusellar bands (comp. 
(ExI=pl VIL iS, 2). 
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Text-Pl. VI 


Gymnograptus retioloides (Wiman), fusellar structure of thecae, I theca 7', lateral 

view, small fissures of periderm are neglected, ca. X 50; 2 theca showing the 

structure of ventral wall and interthecal septum, ca. X 98; 3 theca showing the 

structure somewhat different ifrom that on fig. 1, lateral view, ca. X 50; 4 aperture 

of theca 62 with angular fusellii am apertural margin, a arches of processes, ax 
axial part of a process, iths interthecal septum, ca. X 90 (boulder 0.31). 
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It is more difficult to determine the nature of local peridermal 
thickenings which form the framework” of the rhabdosome (clathrium). 
Certain structural details of the ventral list in th 1! are shown in textpl. VII, 
fig. 3. The list consists of a thickening with growth lines, the growth here 
being probably simultaneous with that of thecal walls. The remaining rods 
(comp. p. 313) display a layered structure; it is, however, difficult to 
determine whether they are of fusellar or cortical nature. 

- Fusellar structure of thecae. — Thecae of Gymnograptus retioloides 
come closest to the lasiograptid type (note especially the presence of 
nearly vertical thecal wall between apertural border and subapertural 
process, well visible on text-pl. VI, fig. 1, 3, 4). Proximally, the first thecae 
do not form a median septum and their structure differs somewhat from 
that of thecae in the more distal septal part of rhabdosome (comp. p. 311). 

Thecae in the septal portion have their first fuselli superimposed in 
the prothecal corner. These fuselli are short and obliquely arranged. In 
the basal part the fuselli are occasionally extremely thin and numerous, 
irregularly arranged. The metathecal fuselli are generally straight. Shorter, 
intercalated fuselli are sometimes present both in the protheca and in 
the metatheca, particularly so at the level of subapertural spines 
(text-pl. VI, fig. 1, 4), and on margins of thecae and of the median septum. 

Thecae in Gymnograptus retioloides are laterally strongly flattened, 
hence the rhabdosome section is nearly tabular. The section through the 
aperture is, therefore, horse-shoe shaped, while that through the 
abapertural ring is subquadrate (fig. 174). The aperture is with the margin 
thickened, forming a rod or the apertural list. At the place of attachment 
to the wall of the next theca the apertural wall is slightly raised and 
seemingly composed of additional triangular fuselli (text-pl. VI, fig. 4). 
This shape of aperture is very much like that in G. linnarssoni (comp. 
p. 293). It apparently constitutes that feature in which representatives of 
Gymnograptus differ from those of Lasiograptus, where angular fuselli 
probably do not occur. 

Thickenings of thecal margins. — Thecal margins in G. retioloides are 
strongly thickened, with a tendency to form lists producing a clathrium, 
le. a system of peridermal rods. 

Transparent specimens of older rhabdosomes show that secondarily 
thnickened lists are formed on the sicula too. A distinct apertural ring 'is 
formed rimming the metasicular aperture, while the virgella is thickened. 
On the reverse side the apertural ring seems to grow thicker than on the 
obverse side, nearly fusing with the ventral lists of th 1! and th 12. Two 
lateral longitudinal rods of the prosicula likewise exhibit a strong 
thickening (comp. fig. 16). 

Thecae 1! and 1% are provided with an unpaired thickened list 
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stretching from the place of its fixation on the metasicula — to the 
subapertural spine and connected through it with the apertural list. In 
specimen figured in text-pl. VII, fig. 3 the ventral list of th 11 is shown to 
form very early as a protruding crest made up of a number of thickenings 
merging one into the other. The subapertural spine is from the earliest 
beginning connected with that list. 

Thickened parietal lists are likewise formed between th 1! and th 2, 
as well as between th 1? and th 2?, subsequently to continue into paired 
pleural lists of th 2! and th 2?. These lists fuse just below the subapertural 
spine; through it they are connected with the 
apertural list which, in turn, fuses with the 
pleural lists of the next thecae. 

Thecae 3? and 4! already exhibit a structural 
type that is common in the septal portion of the 
rhabdosome. The annexed diagram (fig. 15) 
illustrates the structural framework of lists 
forming the clathrium, but without the 
periderm. That framework is composed of: 
1) the apertural list (ap), 2) the abapertural ring 
which is here completely closed (abp), 3) pleural 


Fig. 15. — Structure of clathrium in Gymnograptus 

retioloides (Wiman), diagram based on a specimen; 

am apertural ring of metasicula, abp abapertural ring, 

ap apertural list, bp basal part of processes, par 

parietal lists, pl pleural lists, sept septal list, th. cc 

thickening around the crossing canal of theca 2, 
v virgula, vż virgella, vl ventral list; ca. X 25. 


list (pl), 4) parietal lists which are the prolongation of the pleural lists 
(par), and 5) the septal list (sept) less distinctly indicated on the border 
of the median septum and thecal walls. The septal list has a zigzag 
course, corresponding to that of septum and is not so well marked as the 
preceding lists. 

Between the pleural lists runs the ventral zigzag suture of the thecal 
wall (text-pl. VI, fig. 2). 

Other localized thickenings of the periderm. — Dark narrow strips of 
periderm are often noted on thecae. They probably correspond to 
thickenings bearing the character of thecal rings (text-pl. III, fig. 1, 2) 
which would be the equivalents of thecal rings in monograptids 
(Urbanek, 1954, 1958). A ring of this type is particularly well discernible 
on th 2? shown in text-pl. III, fig. 2. These structures seem to be wholly 
accessory. 
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Text-Pl. VII 


ap 


Gymnograptus retioloides (Wiman), structure of subapertural processes, I in thecz 

m (3 or 4), a top view, b lateral view, ca. X 115; 2 in theca (0-4) a top view. 

b lateral view, ca. X 115; 3 an onset of subapertural process of theca 17% ca A 2/0 

(specimen as in text-pl. II, fig. 5); 4 fusellar structure of subapertural process of 
theca 1%, ca. X 270 (specimen as in text-pl. III, fig. 1). (boulder 0.31). 
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At the level of subapertural spines distal thecae occasionally display 
a dark strip of periderm, made up of closely set fuselli; this might possibly 
be associated with arrested growth of the aperture when building up the 
spine (text-pl. IV). 

Subapertural processes. — Gymnograptus retioloides is characteristic 
by peculiar structure of the apertural processes which occur both in 
proximal and distal thecae slightly below the aperture. They are hence 
reasonably called subapertural. 

The subapertural processes formed in the first 2 thecae of the 
rhabdosome (th 1! and th 17) differ in appearance from all the remaining 
ones. They are namely only single apertural spines (text-pl. VII, fig. 3, 4), 
similar to the apertural spines in other diplograptids (Orthograptus, 
Amplexograptus). Length of the spine here is up to 0.25 mm. Text-pl. VII. 
fig. 3 shows an onset of spine on th 1!, consisting of two apposed growth 
layers laid on the thecal wall as a continuation of the ventral list. The 
spine grows through the superimposition of successive layers, each one 
medially thicker. Text-pl. VII, fig. 4 represents the fully developed spine 
of th 17, consisting of 16-17 growth lines, probably the equivalents of 
fuselli. Since the growth of theca continues sometime after the formation 
of the processes, the apertural spine becomes subapertural. 

The apertural spines on th 2! and 22, also those in all the succeeding 
thecae, have a completely different type of structure. When seen from 
the top, their appearance is that of a double-loop (text-pl. VII, fig. 1, 2). 
The axial part, after bifurcating, forms two lateral branches. Both branches 
then curve arcuately and are attached to the thecal wall by their slightly 
expanded ends below the point of junction with the axial part. These 
relations are clearly seen in text-pl. VI, fig. 2, and text-pl. VII, fig. 1, 2. 

Strongly attenuated fuselli, here forming only a kind of membrane, 
are spread on the area between the axial part and both arches. On the 
whole, fragments only of this membrane have been preserved. The fusellar 
structure of membrane is indicated by fusellar boundaries, preserved as 
stronger, somewhat ridge-like thickenings. In the corners of the side 
processes the fuselli are thicker and complete. ; 

The axial part of the process (comp. p. 308) and its arches display 
laminar structure, visible under strong magnification in sufficiently 
discoloured specimens. Henoe, they resemble the structure of unpaired 
apertural spines in th 1! and 17. The continuation of fuselli into the 
bases of lateral arches (text-pl. VI, fig. 4) suggests the fusellar nature of 
structure. 

The subapertural processes are connected to the thickened apertural 
ring by a strong thickening of the periderm. On the other side the arches 
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are connected with the pleural lists (text-pl. VI, fig. 2). Hence, the 
processes are a part of the clathrium. 

During astogeny the subapertural processes have a tendency to 
increase in size in more distal thecae. The length of the basal portion of the 
spine in theca n(n=3 or 4) is approx. 0.12 mm, while in theca (n-4) 
it is approx. 0.20 mm. Thus, on the whole, they are shorter than the 
apertural spines of the first 2 thecae. 


The here descriked structure of apertural processes does not meet 
closer analogies among any other diplograptid apertural processes known 
to the writer. A resemblance may, however, be pointed out between the 
structure of apertural spines in Holoretiolites miinchi, described by 
Eisenack (1951) and that of the distal thecae of Gymnograptus retioloides. 
The feature that is common to both these forms is the bifurcation of the 
spine, and the fuselli stretched on it. In Holoretiolites they ane indicated 
through fine but distinct rods which constitute the limits of the particular 
fuselli. The true peridermal membrane has disappeared here completely. 

Structure of median septum. — In Gymnograptus retioloides the 
median septum originates between th 3! 
and th 3? on the reverse side, and between 
th 4! and th 4” on the obverse side. The 
septum has a zigzag course; it stretches 
from the abapertural rings of one thecal 
series to those of the other series. From 
the abapertural ring .of theca n? it passes 
to the abapertural ring of theca (n+1)!. 
This is a type of septum common in many 
climacograptids, particularly well known 
in CL. scharenbergi (comp. Bulman, 1932a, 
Ds*0)! 

The fusellar structure of septum has 
been examined in a specimen from which 
one thecal series has been removed, thus 

Fiacie śeałówanaśrac 1 giving it a monograptid-like appearance 
loides (Wiman), fusellar structure (fig. 16). The septal wall shows the 
RSA AO RE: e. j. presence of numerous intercalary fuselli; 
s border of protheca and median its fusellar structure is irregular. The 
A ne i fuselli are placed obliquely, being raised 
ca. X 98 (boulder 0.31). towards the virgula. The intercalary fuselli 

occur not only on the surface of the 

septum, but also on the edge between the lateral wall of protheca and the 
surface of septum. No traces have been noted by the writer suggesting 
that the septum is two-layered. This is, however, easily explained by the 
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fact that, during budding, the first series is by one theca in advance of the 
other thecal series, while the septum is laid down in thecal segments as 
the dorsal prothecal wall of one series only (fig. 14). The part it plays, 
as a wall separating the two thecal series, seems therefore secondary. The 
first fuselli of each successive median septal segment originate 
simultaneously with the formation of the abapertural ring and the first 
fuselli of the given protheca. 

Interthecal septum. — Thecae 1! and 1% do not initiate the true 
interthecal septum, though their distal wall, common to th 2! and th 23 
which are attached to th 1! and th 1%, may possibly be considened as its 
equivalent. Theca 2? already forms a normal interthecal septum, beginning 
from the abapertural ring of th 32, to form a wall common to th 2? and 
th 3%, and subsequently to continue into the ventral wall of th 3%. Hence, 
vie interthecal septum is a mixed structure whose initial part constitutes 
the distal wall of metatheca n, while the next part passes into the ventral 
wall of theca n + 1. 

The fusellar structure of the interthecal septum is shown in 
text-pl. VI, fig. 2. Its relation to the virgula is illustrated by fig. 174. In 
Gymnograptus retioloides the structure is 
perfectly normal, lacking the intercalary fuselli. 
The septum passes gradually, without irregula- 
rities, into the ventral wall rimmed by pleural 
rods, medially traversed by a zigzag suture. 


Theca 2? is characterized by somewhat 
different relations. In the apertural region 
(text-pl. IV, fig. B) a notch is formed within 
the distal metathecal wall, rimmed by thickened 
list on which a kind of interthecal septum 
originates between th 2! and 3!. 

The measurements of the rhabdosome are 


Fig. 17 — A idealized cross 
section of rhabdosome in 
given on tables 3 and 4. Gymnograptus  retioloides 
(Wiman) based on top 


view of a rhabdosome, B 
ditto in Climacograptus ct. 
scharenbergi; abp abaper- 
. tural ring, »v»  virgula; 
In Gymnograptus retioloides the virgula ca. X 26. 


originates from the fusion of the longitudinal 
rods of prosicula (text-pl. II, fig. 5). In the majority of cases we probably 
have 4 longitudinal rods, merging into the virgula. 

The microstructure of nema has repeatedly been the subject of 
a discussion. The chief problems here are those concerning the laminar 
structure of the nema, and the question whether it is a solid peridermal 
thread or a tubule provided with a central canal. 


Virgula 


316 ADAM URBANEK 


Owing to the adequate state of preservation of G. retioloides, the 
writer was able to prepare thin microtome sections of several fragments | 
of the virgula. Although he did not possess a virgula originating at the | 
apex of prosicula, still on the shape of the section of virgula he reasonably 


"mabie'3 | 


Gymnograptus retioloides (Wiman) 
Width of rhabdosomes, without processes (in mm) 


Rhabdosomes 

Between thecae Wwa | 
I II | III | 
11-17 | 1.08 1.08 1.08 | 

21-92 | 1.20 1.24 ? 
31.32 | 1.24 1.28 1.28 | 
41-42 | 1.28 ._| 1.40 1.28 | 
51.52 | 132770 1.36 1.36 | 
61-62 1.32 1.57 A ł 
71-72 1.32 zaa = | 


inferred that one of the fragments (pl. II, fig. 4, 5) was more proximal than | 
the other (fig. 6, 7). Plate II, fig. 4 represents a fragment of virgula with | 


Table 4 


Gymnograptus retioloides (Wiman) 
Distance of apertures of adjacent thecae (in mm) 


= ) 


Series and thecae | Ba U ECRDE | 
| I II III | | 
| 
IFiEo 0.48 | 0.48 | = | 
2-3 0.44 | 0.40 | = | 
3-4 0.52 0.52 = | 
4-5 0.56 0.52 ie | 
5-6 0.52 0.56 = | 
6-7 0.52 0.56 z 
1-2 0.52 | 0.52 0.48 i 
2-3 0.52 | 0.48 0.48 | 
3-4 0.52 0.52 0.60 | 
4-5 0.52 0.52 0.58 | 
| 5-6 052 | 0.60 ? | 
| 6-7 0.60 Z = | 
| 


distinctly triangular shape. It is reminiscent of Cox's observation (1935, 
p. 16) postulating a triangular shape of section of the virgula at a certain 
distance from the prosicula in Climacograptus (= Amplexograptus?) 
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inuiti Cox. This shape is by Cox explained by the unsimultaneous 
disappearance of each of the 4 longitudinal rods of the prosicula. The 
earlier disappearance of one of the rods imposes a triangular shape to the 
virgula. | 

The laminar structure of virgula is readily discernible in 
mierophotographs which likewise clearly show the presence in virgula of 
G. retioloides of an axial canal with the maximum diameter at approx; 
0.015 mm. The exterior branches of the triangular virgula are approx. 
0.030 mm (pl. II, fig. 4, 5). 

Microtome sections of the other fragment of virgula (pl. II, fig. 6, 7) 
adequately illustrate its laminar growth. The outline of the WIE is 
irregular, probably owing to an injury of the surface. However, the course 
of growth lines indicates that the virgula did not thicken quite holoperiphe- 
cally. The virgula diameter was approx. 0.055-0.057 mm, that of the axial 
canal — approx. 0.016 mm. The thickness of the particular growth layers 
ranges from approx. 0.002 to approx. 0.003 mm. 

The laminar structure of nema confirms the supposition that, 

concurrently with R. Kozłowski's views (1948, p. 91), it is a product of 
extrathecal tissues. Its microstructure, similarly to that of virgula examined 
in Cucullograptus pazdroi (Urbanek, 1958, p. 15) points out to a resemblance 
with the microstructure of the cortical layer in dendroids (Kozłowski, 
1948, pl. 4, fig. 8) at the base of: the sicula. Hence a resemblance with the 
basal disc too. This will be understood on the supposition that both these 
structures are on the whole homologous. 
The pnesence of a canal in the virgula is probably not a constant 
feature in graptoloids. Some of them, e.g. Monograptidae, Corynites, are 
not provided with a central canal in the virgula, while in others, e.g. 
Diplograptidae and related groups, possibly particularly so, the virgula is 
provided with a canal. This may be an accessory feature, dependent on the 
tubule diameter of the extrathecal tissues in which the virgula originates. 
The diameter of the inner canal of the virgula seems to be constant, being 
approx. 0.015 mm in G. retioloides. 

The here studied material did not enable the writer to investigate the 
structure of a young virgula or its formation from the longitudinal rods 
of prosicula. However, it seems that the connection of the central canal 
of the virgula with the prosicular cavity — if it did exist as was postulated 
iby Cox (1933, p. 16) — was of a secondary nature. Young prosiculae, still 
without rods, are apically closed. Moreover, in representatives of numerous 
diplograptids the presence has been noted of a basal membrane (diaphragm), 
separating the prosicular cavity from its apex. 

Hence, it may be inferred that the growth of virgula is wholly 
peripheral, external, and that the central canal was not, during the life-time 
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Table 5 


Comparison of Gymnograptus linnarssoni (Moberg) 


and Gymnograptus retioloides (Wiman) 


3. Breadth ot rhabdośsome (exclusive 


18. Interthecal septa probably leaving 


Gymnograptus linnarssoni (Moberg) 


Size of rhabdosome probably some- 
what larger than in Gymnograptus 
retioloides. 


Length of sicula 1.30 mm. 


of apertural processes): 

at thecae 11-1$ — 1.08 mm, 

at thecae 41-4$ — 1.72 mm. 

Sicula inclined at about 1609 to the 
rhabdosome axis. 


. Budding of thecae iM1-1$, 21-2% as in 


Presence of the dorsal 
metasicula. 


spine in 


Thecae 1! and 1* without any 
processes. 


Gymnograptus retioloides (Wiman) 


Size of rhabdosome probably somewhat 
smaller than in Gymnograptus lin- 
narssoni. 

Length of sicula 1.12-1.40 mm. 

Breadth of rhabdosome (exclusive of 
apertural processes): 
at thecae 17-17 — 1.08 mm, 
at thecae 4'-4? — 1.28-1.40 mm, 

Sicula in PiolóREśo: of the rhabda- 
some axis. 


Absence of the dorsal spine in meta- 


sicula. 


Thecae 1! and 12 provided with simple 
apertural spines. 


Subsequent thecae provided with 
bifurcated or manyfolded, hishly 
variable subapertural processes. 


Subsequent thecae provided with sub- 
apertural processes in form of double 
loop and with stable shape. 


<diplacanthus” stage. 


heca 3: porne at the hase of theca 
2%, theca 3? borne by theca 22 


. Further development probably in 


two independent thecal series. 


Budding of thecae 1-13, 
<dentatus' stage. 


21-23 as in 


Thecae 3'-3% borne by theca 22. 


Further development in two indepen- 
dent thecal series. 


. Medlian septum periderm lacking, 


no traces of it preserved. 


Median septum periderm present. 


. Virgula connected with rhabdosome 


wall through '"U”-shaped  rods, 
forming  incomplete  abapertural 
rings. 


iVirgula 


connected with rhabdosome 
walls through rods forming complete 
abapertural rings. 


a subcircular channel for interthe- 
cal communication. 


14. 


Thecae with *lasiograptid* appear- 
ance. 


Inteithecal septa leaving a subcireular 
channel for interthecal communica- 
tion. 


Thecae with *"lasiograptid" appearance. 


. lhecae with somewhat attenuated 


periderm and thickened lists form- 
ing a kind of clathrium, 


Septal lists sharply zigzag shaped. 


(. Ape.tural margin of thecae sus- 


pended on the wall of next thecae. 


Thecae with somewhat attenuated peri- 
derm and thickened lists forming 
a kind of clathrium. 


Septal lists midly zigzag shaped. 


Apertural margin of thecae suspended 


on the wall of next thecae. 
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Table 5 (continued) 


Gymnograptus linnarssoni (Moberg) Gymnograptus retioloides (Wiman) 

18. Suspended part of apertural margin Suspended part of apertural margin 
consists of very numerous and consists of few, short *angular 
narrow fuselli. fuselli”. 

19. Distal thecae inclined at 50-559 to Distal thecae inclined at 35-409 to the 
the rhabdosome axis. rhabdosome axis. 

20. Cross section ot rhabdosome Cross section of rhabdosome nearly 
tabular. tabular. 


of the animal, filled in by tissues, but that it constituted a hollow rimmed 
by the first growth ring of the virgula. 

The mode of junetion of fuselli of the median septum with the virgula 
is shown in fig. 16. We can also see there the junction of the virgula to 
the abapertural ring (see also fig. 174). 


Generic position 


Wiman (1895) when first describing this species, referred it to genus 
Climacograptus Hall. As it is shown above, *Climacograptus" retioloides 
is certainly not a climacograptid, since the ventral climacograptid notch 
of thecae does not occur in this form. Moreover localized thickenings of 
periderm are developed, forming a kind of clathrium. In this character this 
form approaches Lasiograptidae Bulman rather than Climacograptinae 
Frech. The developmental pattern here described for Gymnograptus 
retioloides does not resemble relations in the so far studied climacograptids 
(comp. p. 307). 

In the shape of thecae, cross section of rhabdosome and its general 
appearance, development of clathrium, pattern of subapertural spines, this 
species comes closest to some Lasiograptidae. It should be placed therefore 
in the family Lasiograptidae Bulman, close to Gymnograptus. Some 
similarity in thecal structure and in general appearance of rhabdosome is 
here undeniable. It is therefore possible formally to place it in Gymno- 
graptus. From the genoholotype of this latter it differs, however, in many 
details of structure and development (comp. table 5). Particularly notable 
differences occur in features 4-8, 11, 12, 16 (tab. 5). The development of 
both forms, though diplograptid, differs strongly. Moreover the details of 
structure of subapertural spines are essentially different. On the other 
hand, it remains rather obscure how to rank taxonomically differences 
in the mode of development (comp. considerations, p. 326). The present 
author has, therefore, decided to place the above described species in 


320 ADAM URBANEK 


genus Gymnograptus sensu lato, in order to avoid erection of a new 
monotypic genus and taking into account some general similarities 
(comp. tab. 5). 

However, from the morphological point of view, the existing 
differences between the genoholotype of Gymnograptus and G. retioloides 
would perhaps sufficiently justify the establishment of a separate subgenus 
or genus*%, but this latter should be placed into Lasiograptidae, close to 
Gymnograptus. Taking also into account the presence of some forms 
morphologically intermediate between G. linnarssoni and G. retioloides, 
as the here described Gymnograptus sp., the writer believes that the best 
solution is to leave the decision to those in possession of more adequate 
material. At the present moment the considered form is provisionally placed 
in Gymnograptus on the base of doubtless similarities in some general 
features of the rhabdosome. 


Stratigraphic range and geographic distribution 


Gymnograptus retioloides has not thus far been studied from rocks 
*in situ”, but described from erratic boulders only. When describing this 
form Wiman (1895, p. 38) states that the only specimen 'stammt aus einem 
Geschiebe vom grauen Kalk des Bottnischen Meeres und ist bei 
Grisslehamn im Kirchspiel Waddó gefunden”. Previously (p. 37) that 
author mentioned that this limestone probably corresponds to the 
*Centaurus -- Chasmopskalk”, but also that the determination of its more 
exact position calls for further investigation. 

In 1908 Wiman reports Climacograptus retioloides from an erratic 
boulders *Hóganis Nr. 10 aus alterem Chasmopskalk” (1908, p. 121) as 
occurring in the following faunal association (1908, tab. 6): Phacops exżlis 
Eichw. (= Estoniops exilis (Eichw.), R. Minnil, 1957), Cheirurus sp., 
Remopleurides sp., Leptaena oblonga Pand. — Estoniops exilis (Eichw.) 
has been recorded from the Kukruse Stage in Estonia (Mannil, 1957, p. 387) 
which is the equivalent of the lower part of the *Ludibundus” Limestone 
of Scandinavia (lower part of the Nemagraptus gracilis zone). By the 
presence of L. oblonga, however, a somewhat lower Uhaku Stage is also 
suggested. 

The presence of Glyptograptus has been ascertained in boulders 
studied by the writer: boulder 0.31 has yielded the proximal part of 
a rhabdosome, probably belonging to Glyptograptus teretiusculus (Hisin- 
ger). Some caution must, however, be exercised here in regard to specific 
identification based on one specimen only, owing to the presence of 


3 Similar opinion was expressed by Prof. Bulman and Dr. Strachan in letters 
kindly sent to the present writer. 
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morphological forms intermediate between Glyptograptus dentatus and 
GI. teretiusculus (comp. Bulman, 1936, p. 57), which probably occupy an 
intermediate stratigraphic position. Glyptograptus teretiusculus persists 
across several graptolite zones (GI. teretiusculus — Clim. wilsoni, i.e. from 
the Llandeilo through the lower Caradocian), but evidence supplied by 
lithology and the occompanying fossils does not deny that we are dealing 
here with the Gi. teretiusculus zone. 

Besides graptolites the present writer has discovered in boulder 0.26 
a trilobite pygidium. Dr. Jaanusson was kind enough to identify it as 
Pseudoasaphus aff. limatus Jaan. stating that this species "is probably new, 
though very close to P. limatus from the Uhakuan of Dalarna and Oslo 
region” (personnal communication). According to that information, 
Pseudoasaphus has not been reported in Baltoscandia from beds higher 
than the lower Kukruse substage (Cn a). 

According to Dr. Jaanusson, the lithology of that boulder suggests the 
Uhaku Stage ('Crassicauda” Limestone) as well as the lower part of the 
Kukruse Stage (the lowermost *Ludibundus” Limestone). 

Lithological data and the associated fauna indicate that the most likely 
horizons from which the here studied specimens of Gymnograptus retio- 
loides were derived, are not lower than the *Crassicauda” Limestone 
(= upper part of GI. teretiusculus zone) and, probably, not higher than 
the lower *Ludibundus” Limestone (= the lowermost part of the Nema- 
graptus gracilis zone). The *Crassicauda” Limestone is suggested by the 
presence of Gl. teretiusculus, the *Ludibundus” Limestone — by that of 
Pseudoasaphus. 


Gymnograptus sp. 
(text-fig. 18 A-C) 


Material. — One specimen, probably a fragment of the median part of 
the rhabdosome (fig. 184), etched from erratic boulder 0.181 found at the 
foot of a moraine at Mochty (approx. 40 km NW of Warsaw), in the Vistula 
valley. State of preservation unsatisfactory, periderm rather strongly 
damaged, covered by sediment. In order to avoid injury the specimen was 
not cleared, but the slight degree of carbonization allowed an examination 
of its main structural characters. 

Description. —  Thecae lasiograptid (fig. 184), uniting certain 
structural features of Gymnograptus linnarssoni (shape of subapertural 
processes) with those of G. retioloides (general shape of thecae). Theca 
provided with thickened lists forming the clathrium. This consists of: 
i) apertural U-shaped list, 2) pleural lists connected with base of 
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subapertural processes and through them with the apertural list, 3) parietal 
lists, and 4) abapertural ring. The abapertural ring is not complete; on the 
specimen it is indicated as a strongly thickened, U-shaped rod basally 
fused with the virgula. The rod closing up the hollow of the *U” and 
constituting the edge of the interthecal septum was probably thin, as e.g. 
in Lasiograptus harknessi. Most likely it has been damaged as that in 
Gymnograptus linnarssoni. A fine membraneous periderm spans the pleural 
lists; the periderm is traversed by a zigzag ventral suture of fuselli. 

The median septum extends along a zigzag line, forming on the 
surface a strongly marked septal list, connected with the other elements . 
ol the clathrium. The peridermal wall of the median septum is only 


Fig. 18. — Gymnograptus sp., A fragment of rhab- 

dosome, lateral view, B somewhat simplified frag- 

ment of median septum, C subapertural process, 
top view; ca. X 25 (boulder 0.181). 


iragmentarily preserved (fig. 18B). It is a very fine membrane, readily 
damaged, but its vestiges persist on edges of the virgula, and of the rods 
of the abapertural rings. 

Thecae are provided with subapertural processes in the form of 
a bifurcated spade-like protuberance (fig. 18C). They resemble the *onset" 
or a young process in G. linnarssoni (comp. text-pl. I, fig. 4). Here, 
however, this form may constitute their definite, matural shape. Thecal 
aperture straight, without angular fuselli. 

Comparison. — The structure and dimensions of thecae strikingly 
resemble those in Lasiograptus retusus Lapworth, so much so that they 
may be conspecific. Gymnograpttus sp. also resembles a graptolite described 
by Bulman as a variety of Climacograptus scharenbergi (Bulman, 1932a, 
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p. 6, pl. 1, fig. 23-26). In Dr. Jaanusson's opinion (in litt.), however, this is 
a lasiograptid approaching L. retusus Lapw. 

It rather seems that forms such as the one here described, probably 
also some described as Lasiograptus retusus Lapw., are referable to the 
genus Gymnograptus. From typical lasiograptids they differ in the outline 
of apertural margin (straight) and in the septal list being more distinctly 
marked. Their general habitus of thecae and of rhabdosome come nearer 
to Gymnograptus than to Lasiograptus. This agrees with the opinion 
expressed by Dr. Strachan (in litt.). 

The faunal assemblage associated with this form contain a great 
abundance of excellently preserved graptolites, by Prof. R. Kozłowski 
identified as Mastigograptus sp. No index form have, however, been 
recovered which would more definitely indicate the age of the boulder. 
Noteworthy is the occurrence in this assemblage of the hydroid Rhabdohy- 
dra tridens Kozł. which in boulder 0.94 is associated with Gymnograptus 
linnarssoni, and in boulder 0.26 — with G. retioloides. This hydroid, 
however, has a wide stratigraphic range, since it occurs also in assemblages 
suggestive of the Lower, Middle and Upper Ordovician. Hence it cannot 
supply evidence for determining the age of the boulder. Lasiograptus 
retusus Lapw., to which our form exhibits strongest resemblance, is known 
irom the lower Llandeilo and the uppermost Llanvirn of Great Britain 
(Elles $z Wood, 1901-1908, p. 329). This might possibly suggest its 
appearance at an earlier moment than that of the other gymnograptids. 
Together with its rather primitive structure, lacking specialization, this 
would be a feature reasonably leading to its recognition as a form closely 
allied with the ancestor of the other representatives of Gymnograptus. 


SYSTEMATIC POSITION OF GENUS GYMNOGRAPTUS 


Better knowledge of the morphology of Gymnograptus linnarssoni 
(Moberg) which is the genoholotype of this genus and of related forms 
probably referable to the same genus, throws a new light on the systematic 
position of Gymnograptus Bulman. 

Proximal thecae in G. linnarssoni and G. retioloides testify to their 
relationship with Lasiograptidae. The general appearance of thecae in 
G. linnarssoni, defined by Bulman as orthograptid, differs from the true 
orthograptid type and comes closer to thecae of Lasiograptidae. In 
a personal communication Dr. Jaanussoń has made the suggestion to call 
this a ”lasiograptid” type of thecae. These thecae differ, indeed, both from 
the orthograptid and the amplexograptid appearance. The ventral margin 
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is nearly straight and strongly inclined to the axis of the rhabdosome. Very. 


characteristic is likewise the elevation of the distal apertural margins of 
thecae. Together with the subapertural position of the ventral processes 
common in lasiograptids, this results in the characteristic appearance of the 
thecae. 

During astogeny of G. linnarssoni the distinctly lasiograptid proximal 
thecae gradually pass into nearly orthograptid ones, i.e. with diminishing 
inclination of the ventral wall. The change of thecal shape is less distinctly 
marked in G. retioloides, but seems to be present. Still, the degree of 
inelination of the ventral thecal walls is smaller in all the studied repre- 
sentatives of Gymnograptus than it is in Lasiograptus, and resembles 
more the thecae in Hallograptus. The apertural parts of thecae, on the 
other hand, comes nearer to Lasiograptus than to Hallograptus. 

Likewise, the rhabdosome section, nearly tabular, in result of the 
<reverse-obverse” flattening, brings G. linnarssoni and G. retioloides nearer 
to the Lasiograptidae, separating them from climacograptids whose 
rhabdosome sections are oval or circular (comp. fig. 6B, 17 4, B). 

In arrangement of lists analogous with that in Lasiograptus, the 
structure of clathrium further confirms the similarity of the two above 
mentioned forms. The entirely closed abapertural rings in G. retioloides 
only are more strongly developed than those in the lasiograptids we know 
(L. harknessi, Bulman, 1947). Other gymnograptids in this respect resemble 
L. harknessi (comp. p. 322). 

Bulman (1955, p. 87) referred Gymnograptus to *Diplograptidae 
incertae sedis”. On a closer analysis of the here studied forms it seems that 
Gymnograptus is neferable to the Lasiograptidae Bulman. This view is now 
shared by Prof. Bulman, Dr. Jaanusson and Dr. Strachan whose opinions 
seem notably reliable since they are the outstanding authorities on these 
problems and are in possession of comparative material (in litt). 

Forms by the present writer referred to genus Gymnograptus probably 
represent somewhat divergent evolutionary trends. Gymnograptus retio- 
loides comes closer to typical lasiograptids (structure of processes) than 
G. linnarssoni. These two forms may, however, be morphologically 
derivable from forms such as the here described Gymnograptus sp. in 
which some features of the both are combined. In thecal structure it 
resembles more G. retioloides, while its subapertural processes approach 
closer the very young processes of G. linnarssoni. The processes of both 
G. retioloides and G. linnarssoni are derivable from those of Gymnograptus 
sp. If the similarity of Gymnograptus sp. with Lasiograptus retusus is not 
deceptive, this hypothesis may be quite sound, inasmuch as there are-data 
suggesting that this species made its first appearance somewhat earlier than 
the remaining gymnograptids. G. linnarssoni may be traced from such 
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forms through modifications of thecal structure, progressive changes of 
budding and a reduction of the median septum. On the other hand, 
G. retioloides would seem to be more conservative in the astogeny and 
shape of thecae, and be characterized by progressive development of the 
subapertural processes. Certain similarities likewise exist between the 
thecae of: G. retioloides and those of such climacograptids which have 
strongly developed ventral excavation and mesial process (Climacograptus 
(Paraclimacograptus) Pribyl). This gives their thecae a lasiograptid 
appearance. At present, however, it is hardly possible to determine how 
far this is an expression of the actual relationship or of convergence only. 

The subapertural processes of G. retioloides do not resemble any 
processes in the Diplograptinae and the Climacograptinae known to the 
writer. Their bifurcation, however, as well as the subapertural position 
seems quite common in lasiograptids. Still it is not known to what extent 
these processes may constitute homologies of the ventral spines in other 
Lasiograptidae in which the ”pelta” may likewise be supported by the 
spines. The mutual resemblance of these structures seems very strong. 

In some points G. retioloides resembles Retiolitidae. This was noted by 
Wiman's quick eye (1895) who stressed it in its specific name. It applies 
particularly to the retiolitids which only have the clathrium but lack the 
reticula, sinoe nothing suggests a tendency in G. retioloides to the formation 
of a reticula. 

With respect to a general resemblance of the clathrium (arrangement 
of rods), (comp. fig. 15), G. retioloides doubtlessly comes closest to 
Orthoretiolites Whittington, by Bulman referred to the Retiolitidae (1955). 
Cardinal differences, however, exist between the here described form and 
Orthoretiolites, expressed by the mode of development (probably quite 
aseptal in Orthoretiolites), also by the structure of processes. Doubtlessly 
we are here dealing with parallelism between relatively distant phyloge- 
netic lines. 

Still closer resemblances supposedly exist between representatives 
of Hallograptus and Orthoretiolites, since the shape of thecae and the course 
of lists ane strongly similar in both forms. Other retiolitids, i.e. Holoretioli- 
tes Eisenack, in the structure of processes approach G. retioloides. Notably 
similar processes are noted in H. miinchi. In that form they are bifurcated, 
with the edges of the arcuately curved fuselli well marked (Eisenack, 1951, 
pl. 22, fig. 11, 12). In structural details these processes display differences: 
in Holoretiolites the basal portion is lacking and the arches are not attached 
to the lateral walls of theca. 

In all probability, the mentoned similarities of structure may be 
interpreted as a parallelism in the development of the various characters, 
a phenomenon very common in graptolites. 
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Structure of G. retioloides resembles that of retiolitids in other 
characters too. An analysis of the structure of the proximal part of the 
clathrium in G. retioloides, sheds for example some light on the origin of 
an element so characteristic of Retiolitidae as the arrangement of rods in 
the ancora” stage. Since the longitudinal rods of the prosicula are 
secondarily thickened, the virgula has in a certain sense a tendency for 
prolongation towards the prosicular aperture. In G. retioloides the virgella 
begins at approx. 0.2 to 0.3 mm from the prosicular aperture, while in 
some diplograptids, e.g. Cl. (7 Amplexograptus?) inuiti Cox, it takes rise 
from the first metasicular fusellus. Hence we may readily reconstruct 
a complete hypothetical way of fusing the virgula with the virgella 
through longitudinal lists of prosicula. The structure thus formed would 
correspond to the *ancora” axis. The branches might possibly be formed by 
a similar mode of fusion of the ventral lists of th 1! and th 17, fused either 
directly or through one half of the apertural ring of metasicula (comp. 
fig. 15). Thus, this part of the clathrium in G. retioloides is built on 
a structural pattern essentially similar with that in Retiolitidae, though 
the two structures can hardly be considered as strietly homologous. 

Differences of astogeny between G. linnarssoni and G. retioloides are 
conspicuous (comp. p. 319). It is, however, very difficult taxonomically to 
rank such differences. Most likely every diplograptid genus may include 
forms whose astogeny represents various, frequently very distinet 
modifications of diplograptid development (comp. differences in astogeny 
of Cl. scharenbergi, Cl. diplacanthus and Cl. typicalis). It seems that 
astogeny is very often a progressive character, showing even greater . 
plasticity than the thecal structure (comp. progressive change in Glypto- 
graptus dentatus/teretiusculus series, Bulman, 1936, p. 88, 89, and conside- 
rable differences in astogeny of Climacograptus scharenbergi which are 
most likely depended on geographic and zonal variation, Bulman, 1953, 
p. 511). Some stages of the diplograptid mode of development may be 
-reproduced” in phyletic lineages, with probably quite separate ancestry 
(comp. ”dentatus” stage in Glyptograptus and Diecranograptus, Bulman, 
1844, p. 40). In the light of these contradictory evidences the real taxonomie 
significance of the different modes of development needs further discussion. 
At the present moment we cannot define the taxonomice consequences of 
difierent changes in diplograptid development. The thecal structure must 
be considered as having rather greater practical significance. This is 
important insomuch that it is a feature persisting even in a flattened state 
of preservation. Hence the writer believes that on thecal structure *Clima- 
cograpius” retioloides Wiman may be provisionally referred to genus 
Gymnograptus (comp. p. 320). 
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HYPOTHETICAL RELATIONSHIPS WITHIN THE LASIOGRAPTIDAE 


The assignment of genus Gymnograptus to the Lasiograptidae throws 
a new light on the supposed phylogenetic relations within that family. 
The knowledge of the morphology in G. linnarssoni and G. retioloides 
to a certain extent completes the picture of morphological differentiation 
of lasiograptids, as it has been presented in forms so far investigated 
(Elles 8z Wood, 1908; Elles, 1922; Bulman, 1932a, 1947, 1953, 1955; 
Jaanusson, 1959 — in print). 

Genus Gymnograptus undoubtedly comes closest to Lasiograptus. 
Nevertheless, the thecal appearance of Lasiograptus differs from conditions 
noted in Gymnograptus, in that the thecae are provided with a deep oblique 
incision of apertural border and wide ventral excavation (comp. Bulman, 
1947, pl. 8, fig. 11). Gymnograptus linnarssoni and G. retioloides, on the 
other hand, are characterized by only slight ventral excavation and by 
suspended apertural margin (comp. p. 293) due to the presence of "angular 
fuselli”, lacking in representatives of Lasiograptus. The main character of 
thecae in Lasiograptus may, therefore, be defined as a modified 
amplexograptid type, associated with the presence of clathrium (comp. also 
Bulman, 1955, p. 87). The thecae in Gymnograptus, on the other hand, may 
by defined as modified diplograptid thecae, associated with the presence of 
clathrium. For Gymnograptus linnarssoni an astogenetic succession of 
thecae is highly characteristic, similar to that in Diplograptus McCoy — 
with amplexograptid (lasiograptid) proximal and nearly orthograptid distal 
thecae. 

- The position occupied by some forms is, however, intermediate as e.g. 
that of our Gymnograptus sp. and to some extent also Gymnograptus 
retioloides. In the former apertural margins are straight or only slightly 
suspended, but it also lacks the deep apertural incision, so characteristic of 
Lasiograptus. This form is close to Lasiograptus retusus Lapw.; shape of 
thecae, absence of a tendency to form lacinia, strong development of the 
septal list — these are all features reasonably suggesting the assignment 
of Lasiograptus retusus to Gymnograptus. A better knowledge of the 
structure of this graptolite is needed to decide its systematic position. 
Should this suggestion prove sound, genus Lasiograptus Lapw. would only 
retain forms exhibiting a common structural type of thecae and provided 
with more or less developed lacinium (e.g. L. harknessi, L. costatus). 

Gymnograptus and Lasiograptus have many features in common, but 
differences in thecal structure and in the tendency to develop lacinia justify 
the opinion that they have separate ancestry. 

Gymnograptus would then be regarded as presenting more primitive 
stage óf specialization (development of clathrium, lack of lacinia). Should 


328 ĄDAM URBANEK 


L. retusus be referred to Gymnograptus the stratigraphic range of this 
genus would stretch from the uppermost Llanvirn to the lower Llandeilo, 
while that of Lasiograptus s. str. — from the Llandeilo to the Caradocian. 
The latter would represent the more highly specialized group (comp. with 
diagram-tab. 6). | 

Gymnograptus, at least the line of G. linnarssoni, may be regarded 
as derivable from ancestors whose proximal thecae had a more or less 
*amplexograptid” appearance, while the distal ones were orthograptid, 
since this is the astogenetic succession encountered in G. linnarssoni. Their 
ancestor would then, on this ground, be referable to Diplograptus McCoy. 

Lasiograptus s. str. represents the second trend (comp. diagram-tab. 6) 
with modified amplexograptid thecae, which suggests an amplexograptid 
ancestor. Evolution in this line was associated with development of 
clathrium and the tendency to form lacinia. 


Table 6 


Hypothetical relationships within the family 
Lasiograptidae Bulman 


ZZL OLDLDĄ LQ QARLL+< VAL <A i 
Nymphograptus E. 6 W. 
Ashgill 


; Neurograptus E. % W; 
highly developed lacinia paż 


M. Caradoc 
highly developed lacinia 


Lastograptus Lapw. Gymnograptus Bulman Hallograptus Lapw. 
Llandeilo-Caradoc Llanvirn?-Llandeilo Arenig-Llandeilo 
development of clathria strong development of weak development of 

and lacinia clathria, lack of lacinia clathria, lack of lacinia 

% ancestor with amplexo- | ?ancestor with diplo- ?ancestor with glypto- 

graptid type of thecae, graptid type of succession graptid type of thecae 

development unknown of thecae and „dentatus* and „dentatus* stage of 
RZA stage of development development 


Into the Lasiograptidae would have to be included Still another 
phylogenetic line, comprising Hallograptus Lapw., as well as genera 
Neurograptus Elles 8z Wood and Nymphograptus Elles % Wood; both 
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approaching Hallograptus Lapw. in the shape of thecae (Bulman, 1955, 
p. 88). In what thecal structure is concerned, Lasiograptus hystrix Bulman 
is nearer to Hallograptus than to Lasiograptus . Its development probably 
differs considerably from that of L. harknessi (Bulman, 1947). From typical 
hallograptids this form differs in introversion of lip of the ventral aperture 
oi thecae, while the general thecal appearance resembles H. mucronatus 
(Hall), the genoholotype of Hallograptus. This thecal type may be regarded 
as approaching the glyptograptid in which pleural lists have developed 
and ventral spines have originated. Since the development of L. hystrix 
Bulman likewise assigned to genus Hallograptus, may be readily traced 
from Glyptograptus dentatus (Bulman, 1947) the writer supposes as 
probable the descent of that line from a glyptograptid ancestor with the 
*dentatus" type of development. Genius Hallograptus, here representing 
the lower evolution stage, occurs in the Llandeilo, while genera Neuro- 
graptus and Nymphograptus occur in the Middle Caradocian and the 
uppermost Caradocian or Ashgillian. The two last named genera are 
characteristic by progressive complication of the lacinium. Their structure 
and mutual relations have not been elucidated. 

Some forms, tentatively referred to the Retiolitidae (Bulman, 1955, 
p. 88, 89), exhibit distinctly lasiograptid appearance. Among them is Ortho- 
retiolites, in thecal shape resembling genus Hallograptus, also Plegmato- 
graptus and Pseudoplegmatograptus, both provided with lacinia. The 
relation of these forms to the Lasiograptidae calls for further investigation. 

According to the above considerations, the family Lasiograptidae 
probably form a heterogeneous assemblage which consists of at least three 
different trends having probably more or less separate ancestry. This agrees 
with Prof. Bulman's opinion that Lasiograptidae are probably an 
*«unnatural" group (in litt.). The present author, however, believes that 
every future division of this group (if necessary!) needs better knowledge 
of all forms here under consideration. The views here mentioned may 
only be regarded as a working hypothesis. Although it may be deemed 
precocious in view of the meagre knowledge now available on the majority 
of forms here, still the writer ventures to suppose that the preparation 
of such work schemes may prove helpful in future discussion of the studied 
problems. 


Palaeozoological Laboratory 
oj the Polish Academy of Sciences 
and oj the Warsaw University 
Warszawa, June 1959 


4 The writer's attention to this fact was called by Dr. Jaanusson. 
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ADAM URBANEK 
BADANIA NAD GRAPTOLITAMI 


II. O ROZWOJU I BUDOWIE GRAPTOLITÓW Z RODZAJU 
GYMNOGRAPTUS BULMAN 


Streszczenie 


W pracy opisano astogenezę i morfologię Gymnograptus linnarssoni (Moberg) 
i G. retioloides (Wiman) oraz fragment rabdozomu Gymnograptus sp. Materiał wy- 
preparowano z pięciu głazów narzutowych wieku środkowo-ordowickiego, pocho- 
dzenia skandynawskiego. 


Gymnograptus linnarssoni (Moberg) jest charakterystyczną formą dla dolnej 
części środkowego ordowiku Bałtoskandii. Jednakże dotychczas nie poznano dokład- 
nie budowy i rozwoju tego graptolita, gdyż znany był jedynie w stanie spłaszczonym, 
lub wypreparowany był ze skał ze zbyt silnie zwęgloną perydermą. Na podstawie 
okazów znałezionych w Polsce (głazy 0.94 i 0.96 z Jarosławca, Pomorze Zachodnie) 
gatunek ten można określić jako graptolita biserialnego z tekami proksymalnymi, zbli- 
żonymi do lasiograptusowych, dystalnymi zaś — prawie ortograptusowymi. Pierwsze 
dwie teki pozbawione są wyrostków aperturalnych, następne opatrzone są kolcami 
subaperturalnymi, podwójnymi lub potrójnymi, o bardzo zmiennym kształcie. Kra- 


wędzie tek tworzą silne zgrubienia perydermy, dające w rezultacie rodzaj clathrium, 
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na którym rozpięta jest ścieniała błona werydermalna. Sikula opatrzona jest wirgellą 
i kolcem dorsalnym. Rozwój diplograptidowy; cztery lub pięć pierwszych tek 
alternuje, pozostałe począwszy od tek 31 i 3? tworzyły dwie niezależne serie. Jednakże 
septum medialne, we właściwym tego słowa znaczeniu, tu nie istnieje; brak bowiem 
błony perydermalnej, rozdzielającej obie serie tek. Wirgula przytwierdza się do 
rabdozomu przy pomocy beleczek, mających kształt litery „U* i stanowiących od- 
powiedniki pierścieni abaperturalnych. Budowa taka odpowiada formom septal- 
nym; ponieważ jednak właściwego septum brak, proponuję zastosować tu termin 
„Kryptoseptum'. 

Gymnograptus retioloides (Wiman) nie jest znany „in situ*, a poprzednio opi- 
sany był na podstawie fragmentarycznego okazu, pochodzącego z głazu narzutowego 
(Wiman, 1895). Obecnie, na podstawie materiału wypreparowanego z dwu głazów 
narzutowych (0.26 i 0.31 z przedmieścia Poznania — Czerwonak), można było wy- 
jaśnić jego astogenezę i budowę. Jest to graptolit biserialny, z tekami zbliżonymi do 
typu lasiograptusowego. Pierwsze dwie teki opatrzone są nieparzystymi kolcami 
subaperturalnymi, pozostałe — rozdwojonymi wyrostkami  subaperturalnymi 
w postaci podwójnej pętli, na której rozpięta jest cienka błona perydermalna. 
Clathrium silnie rozwinięte, peryderma natomiast cienka. Sikula opatrzona tylko 
wirgellą, rozwój diplograptidowy septalny. Pięć pierwszych tek alternuje; pączko- 
wanie tek 1! i 1? oraz 21 i 22 — jak w stadium „dentatus', lecz zarówno teka 31, jak 
i 3% powstają z teki 27. Gatunek ten zaliczony był przez Wimana do rodzaju Clima- 
cograptus Hall. Różni się jednak od klimakograptusów budową tek, obecnością 
cląthrium, przekrojem rabdozomu i budową wyrostków. Najwięcej cech zdaje się 
zbliżać go do Gymnograptus Bulman, choć i tu występują dość znaczne różnice 
w wpie, rozwoju i budowie wyrostków subaperturalnych. Być może różnice te moż- 
na by uznać za wystarczające dla ustanowienia nowego podrodzaju lub rodzaju. 
Autor jednak uważał za stosowne zaliczyć tę formę prowizorycznie do Gymnograp- 
tus, kierując się ogólnym pokrojem rabdozomu i kształtem tek oraz unikając two- 
rzenia monotypowej jednostki taksonomicznej. 

Gymnograptus sp. opisany został na podstawie tylko jednego fragmentu części 
dystalnej rabdozomu (głaz 0.181 z Mocht, 40 km NW od Warszawy). Zbliża się on 
do Lasiograptus retusus Lapworth i może być nawet identyczny z nim gatunkowo. 

Do rodzaju Gymnograptus Bulman, dotychczas monotypowego, należy — zda- 
niem autora — zaliczyć obecnie także „Climacograptus* retioloides Wiman i pra- 
wdopodobnie „Lasiograptus* retusus Lapworth. Rodzaj ten winien być zaliczony do 
rodziny Lasiograptidae Bulman, w obrębie której stanowi prawdopodobnie ogni- 
wo cechujące się niższym stopniem specjalizacji, niż Lasiograptus Lapworth. Przy- 
puszczenie to opiera autor na analizie porównawczo-anatomicznej opisanych form 
i innych dotychczas poznanych graptolitów, należących do zbliżonych grup syste- 
matycznych. 
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OBJAŚNIENIA DO ILUSTRACJ I 


Fig. 1 (p. 282) 
Gymnograptus linnarssoni (Moberg), młoda metasikula z fragmentem prosikuli, 
%i wirgella; ca. X 62 (głaz 0.94). 
Fig. 2 (p. 282) 


Gymnograptus linnarssoni (Moberg), metasikula z pączkiem pierwotnym i otwo-- 
rem dla pączka 1%, A od strony ,„reverse*, B od „obverse*; ca. X 62 (głaz (0.94). 


Fig. 3 (p. 288) 


Gymnograptus linnarssoni (Moberg), budowa fuzellarna proksymalnej części 
rabdozomu, strona ,„reverse*; vi wirgella, ds kolec dorsalny; ca. X 50 (głaz 0.94). 


Fig. 4 (p. 284) 


Gymnograptus linnarssoni (Moberg), budowa fuzellarna proksymalnej części 
rabdozomu od strony „reverse*; vż wirgella, ds kolec dorsalny, r przypuszczalnie 
zregenerowana część perydermy; ca. X 50 (głaz 0.96). 


Fig. 5 (p. 285) 


Gymnograptus linnarssoni (Moberg), budowa fuzellarna proksymalnej części 
rabdozomu od strony „obverse'. Okaz, powiększenie i objaśnienia — jak fig. 4. 


Fig. 6 (p. 287) 


Diagram uwidoczniający granice i wzajemne stosunki topograficzne tek oraz 
stosunek wirguli do rabdozomu u Gymnograptus linnarssoni: A proksymalna część 
rabdozomu od strony „reverse, B schematyczny widok od góry przedstawiający sto- 
sunek wirguli do septum intertekalnego. Granice tek na stronie przeciwnej zazna- 
czono liniami przerywanymi; v wirgula, abp pierścień abaperturalny, ca. X 25. 


Fig. 7 (p. 287) 


Diagram uwidoczniający granice i wzajemne stosunki topograficzne tek oraz 
stosunek wirguli do rabdozomu u Gymnograptus linnarssoni, widziane od strony 
„obverse*. Granice tek na stronie przeciwnej zaznaczono liniami przerywanymi; 
v wirgula, abp pierścień abaperturalny, ap listewka aperturalna, pl listewki pleu- 
ralne, sept listewki septalne; ca. x 25. 


Fig. 8 (p. 288) 
Rekonstrukcja przypuszczalnego sposobu pączkowania u Gymnograptus linnars- 
soni (Moberg). 
Fig. 9 (p. 292) 


Gymnograptus linnarssoni (Moberg), bardziej dystalna część rabdozomu, wi- 
dziana lateralnie; ca. X 50 (głaz 0.94). 
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Fig. 10 (p. 298) 


Gymnograptus linnarssoni (Moberg), budowa fuzellarna jednej z tek bardziej 
dystalnych, okaz — jak fig. 9 i pl. I, fig. 2; ap listewka aperturalna, p wyrostek 
subaperturalny, par listewka parietalna, pl listewka pleuralna, sept listewka sep- 
talna; ca. X 58 (głaz 0.94). 


Fig. 11 (p. 293) 


Gymnograptus linnarssoni (Moberg), budowa fuzellarna ścianki wentralnej te- 
ki; bp nasada wyrostków subaperturalnych, pl listewki pleuralne; ca. x %2 
(głaz 0.96). 


Fig. 12 (p. 295) 


Gymnograptus linnarssoni (Moberg), budowa fuzellarna nasadowej części wy- 
rostka subaperturalnego, uproszczone, części rekonstruowane zaznaczono liniami 
przerywanymi; ca. X 116 (głaz 0.94). 


Fig. 138 (p. 305) 


Diagram ilustrujący sposób pączkowania tek u Gymnograptus  retioloides 
(Wiman). 


Fig. 14 (p. 805) 


Stosunek między tempem pączkowania pierwszej i drugiej serii rabdozomu 
Gymnograptus retioloides (Wiman); v wirgula, vi wirgella, ms septum medialne. 
Oparte na okazie pl. I, fig. 3. 


Fig. 15 (p. 311) 


Budowa clathrium u Gymnograptus retioloides (Wiman), diagram oparty na kon- 
kretnym okazie; am pierścień apertury sikuli, abp pierścień abaperturalny, ap li- 
stewka aperturalna, bp część nasadowa wyrostków, par listewki parietalne, pl li- 
stewki pleuralne, sept listewka septalna, th. cc zgrubienie wokół kanału krzyżu- 
jącego teki 21, v wirgula, vi wirgella, vl listewka wentralna, ca. X 25. 


Fig. 16 (p. 314) 


Gymnograptus retioloides (Wiman), budowa fuzellarna septum medialnego te- 
ki 41; ov strona „obverse*, rv strona „reverse*, s krawędź proteki i septum medial- 
nego, si sikula, abp odpowiednie pierścienie abaperturalne, v wirgula; ca X 83 
(głaz 0.31). 


kie. 17 (8-215) 


A schematyczny przekrój poprzeczny rabdozomu Gymnograptus retioloides 
(Wiman), oparty na rabdozomie widzianym od góry, B to samo u Climacograptus cf. 
scharenbergi; abp pierścień abaperturalny, v wirgula; ca. X 25. 


Fig. 18 (p. 322) 


Gymnograptus sp. A fragment rabdozomu widziany lateralnie, B schematycz- 


ny fragment septum medialnego, C€ wyrostek subaperturalny widziany od góry; 
ca. X 25 (głaz 0.181). 
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Text-pl. I (p. 296) 


Gymnograptus linnarssoni (Moberg), zmienność postaci wyrostków subapertural- 
nych; 1-3 tek proksymalnych: I wolna część wirgelli, 2, 3 wyrostki tek 2! i 27; 4-8 tek 
dystalnych: 4 zawiązek wyrostka subaperturalnego; ca. X -76 (głazy 0.94 i 0.96). 


Text-pl. II (p. 300) 


Gymnograptus retioloides (Wiman), rozwój sikuli i pączkowanie pierwszej teki: 
1 prosikula bez żeberek podłużnych, ca. X 95; 2 prosikula z żeberkami podłużnymi, 
ca X 95; 3 młoda metasikula widziana z dwu stron (a, b), ca. X 125; 4 bazalna część 
wirgelli, ca. X 145; 5 sikula z pierwszą teką, a od strony „reverse*, b wentralnie, 
c od strony „obverse', ca. X 47,5 (1-3 głaz 0.26, 4-5 głaz 0.31). 


Text-pl. III (p. 302) 


Gymnograptus retiolotdes (Wiman): 1, 2 pączkowanie tek 2' i 2? od strony „re- 
verse'; cc kanał krzyżujący teki 2, si sikula; ca. X 63 (głaz 0.3I1). 


Text.-pl. IV (p. 304) 


Gymnograptus retioloides (Wiman), młody rabdozom w stadium czterech tek: 
A od strony „reverse'*, B od strony „obverse*, n wnęka dla septum intertekalnego 
teki 31 v wirgula, vż wirgella; ca. X 50 (głaz 0.26). 


Text-pl. V (p. 306) 


Gymnograptus retioloides (Wiman), budowa fuzellarna proksymałnej części rab- 
dozomu, uproszczona; części zrekonstruowane zaznaczono liniami przerywanymi: 
A od strony „reverse, B od strony „obverse*; ca. x 50 (głaz 0.31). 


Text-pl. VI (p. 309) 


Gymnograptus retioloides (Wiman), budowa fuzellarna tek, I teka 7* widziana 
lateralnie, drobnych szczegółów perydermy nie uwzględniono, ca. X 50; 2 teka wi- 
dziana wentralnie, widoczna budowa septum intertekalnego, ca. X 98; 3 teka wi- 
dziana lateralnie, budowa nieco inna niż na fig. 1, ca. x 50; 4 apertura teki 6* 
z fuzellusami kątowymi, am krawędź apertury, a łuki wyrostków, ax część osiowa 
wyrostka, iths septum intertekalne, ca. x 90 (głaz 0.31). 


Text-pl. VII (p. 312) 


Gymnograptus retioloides (Wiman), budowa wyrostków subaperturalnych, 1 te- 
ki n (3 lub 4), a od góry, b lateralnie, ca X 115; 2 teki (n+-4), a od góry, b late- 
ralnie, ca. X 115; 3 zawiązek wyrostka subaperturalnego teki 1', ca. X 270 (okaz — 
jak Text-pl. II, fig. 5); 4 budowa fuzellarna wyrostka teki 1%, ca. X 270 (okaz — 
jak Text-pl. III, fig. 1), (głaz 0.31). 
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BIS 


Fig. 1, 2. Gymnograptus linnarssoni (Moberg), 1 proksymalna część rabdozomu, 
strona „reverse* (głaz 0.96, Jarosławiec), 2 środkowa część rabdozomu, okaz nieco 
*" bardziej uszkodzony niż na fig. 9 (głaz 0.94, Jarosławiec); ca. X 25. | 

Fig. 3. Gymnograptus retioloides (Wiman), proksymalna część rabdozomu, stro- 
na „reverse, widoczne nierówności perydermy (głaz 0.31, Poznań-Czerwonak); 
ca. Ó 20: A 


Fig. 4. Fragment septum medialnego u Climacograptus sp., widoczna wypada- 
jąca błona perydermalna (wyspa Oland, Seby, „Schroeteri* Limestone); ca. X 37,5. 


EN 


Gymnograptus retioloides (Wiman) 


Fig. 1. Proksymalna część rabdozomu, strona „reverse*; ca. X 25. 

Fig. 2. Ten sam okaz, strona „obverse*; ca. X 25. 

Fig. 3. Wypreparowany wyrostek subaperturalny, widziany od góry: ca. X 625. 

Fig. 4-7. Mikrotomowe przekroje poprzeczne wirguli: 4,5 prawdopodobnie 
fragment bardziej proksymalny i młodszy; 6, 7 prawdopodobnie fragment bardziej 
dystalny i starszy; ca. X 1000. Przekroje 4, 6, 7 — grubości 5 gy, przekrój 5 — 
grubości 6 p. 


(Głaz 0.31, Poznań-Czerwonak). 


RNAM YPBAH3K 


O PASBUTMA M CTPOEHUKM TPANTOJMTOB POJA GYMNOGRAPTUS 
BULMAN 


Pe3rome 


B paóore qado onmcadme acroreHe3a u MopgoJrorun Gymnograptus linnarssoni 
(Moberg) m Gymnograptus retioloides (Wiman), a rakxxe cpparmenra paO71rOcoMB5I 
Gymnograptus sp. Marepnan OTIIPEIIADUPOBAH M3 IATM BAJLYHOB, CJIOZXEHHBIX CPEĄHE- 
OPHOBUKCKUMU U3BECTHAKAMM CKAHNMHABCKOTO IPOMCXOKĄEHMA. 

Gymnograptus linnarssoni (Moberg) aBnaerca xapakTepHoi cbopMOńi ĄJIA HHU2zK- 
keń uacTu CcpeqHero opĄOBuKa BajnrockaHquu. OĄHaKO Ho cero BpeMeHM He OÓbBlIo 
JCTAHOBJIEHO TOHUHOe CTPOeHHe M pa3BUTME STOro rpanroJmTra, M3BECTHOTO eĄUHCTBEHHO 
B BUĄE CIIJIIOLIEHHOM, A eCJIA OTIPERapHPoBAHHOM H3 IOPOĄBI, TO € CMIBHO OOyrJIeH- 
Hoń repuqepMOń, OCHOBbIBAdCŁ Ha oGpaznqax HajiqeHHBIX B IIojrbiie (BaryHbl 0.94 
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u 0.96 m3 HpocjaBqa, BanaqHoe IIoMopbe), rparronATrbI UHpuHaqJexauMe K STOMy 
BUNY MOŻXHO OIPEĄEJIATŁ KaK OucepuiHbIe, € IPOKCHMAJIBHBIMA TEKAMM ÓOJMZKUMM 
K JIACMHOTPAITYCOBBIM, M € HOHTM OPTOTPANTYCOBBIMM NUCTAJIbHbIMM. IIepBbie HBE TeKM 
JUMIUCHBI ANEpTyPHBIX OTPOCTKOB;, CJIENYIOINMe CHAÓZKEHBI ĄABOMHBIMA MJM TPOŃHHBIMM 
cyGarnepTypHbIMM IUMNAMM OUEHb M3MEHUMBOJi CPOPMBI. IllepuqepMa Ha Kpaax TEK 
CMJIBHO yTOJILIeHa, OÓpazya clathrium, Ha KoTropoM pacTanyTa yTOHUeHHaA repuiqep- 
MAJIPHaAd IIEDEIIOHKA. CHKyJla CHaOżXeHa Buprenień M HXOPCAJIbHBIM IHMNOM, PazBurne 
KZMNIOTPANTUNOBOE. IlepBble ueTbIpe-NATBb TEK pACHOJIOZKEHbI BIIEDPEMEXXKy; OCTAJIBHBIE 
2xe, HaUMUHad € TEK 31 m 3%, oópa3ytoT qBe He3aBuCHMble cepnn. OxNHaKo METMAJIbHaA 
reperopoqka (septum), B COÓcTBeHHOM 3TOTO CJIOBA 3HauUeHNM, OTCYTCTBYET, TaK KakK 
HET repuqepMAJIBHOH reperopoqku paząqejdroiieńi oóe cepmu Tek. Bupryna nmpukpen- 
JaeTca K paGqocoMe rocpeqcTBOM ÓajlodeK B BMĄC OGyKBBI „U”, rpeqcTaBJAIoLiuxX 
CoGoń SKBUBaJlIeHT aOarepTypHbIX KoJieHq. TaKkoe CcTpoenne COOTBETCTByeT CbopMaM 
CEIITAJIBHBIM, OĄHAKO BBANY OTCYTCTBUA MUCTUHHOi CEHTbI NHpeAJlaraeTca HpuMeHMTb 
B NAHHOM CJiyuae TEepMuH „Ccryptoseptum”. 

Gymnograptus retioloides (Wiman) ne usBecren „in situ”, a padbnie Obir onnucaH 
Ha OCHOBAHMM QOPAaTMEeHTApHOTO oÓpa3Hqa u3 BajryHa (Wiman, 1895). Cejfuac, Ha OCcHo- 
BaHUM MaTepnaJla OTIIpenapupoBaHHOTO K3 NBYX BaAJlyHOB (0.26 m 0.31 uz nupeqMecTba 
TOpoĄa Ilo3HaHb- HepBOHaK), MOŻKHO BbIACHUTb €TO ACTOTEHe3 M CTpoeHme. HBJIqeTcA 
OH OmcepuiHbiM TPANTONATOM € TEKAMM, HpPHÓNMKAPIIAMICA K TUIHNY JIACHOTPANTY- 
COBOMy. IlepBble 4qBe TeKM CHaOZKEHbBI HeHapHbIMM CcyOanepTypHbIMM IHNMNAMM, NHPO- 
une — pa3ĄBOeHHbIMA cyOaiepTypHbIMM OTPOCTKAMM B BUĄe ĄBOHOŃ neTIM, Ha 
KOTOPOŃ pacTaAHyTa TOHKaa IepuiepMaJIbHad rnepenoHka. Clathrium cujibHo pa3Bnr. 
IlepuqepMa TokKaa. CukyJia cHaOzkeHa TOJIbKO BUPTyJloń; pa3BUTAE AUHIOTPANTAĄO- 
B0e — CEIITAJIBH0€; AJIbBTEPHMPYET IIATb IIEPBbIX TEK, IIOHUKOBAHNMe TeK 1* m 17, a Takxke 
2! m 2? KaK B Crahqnnu „dentatus”, Ho Treku 3! m 3? roukyłor m3 Tekm 2%. Bui STOT 
OrHeceH ÓbIJI BuMaHoM K pony Climacograptus Hall. Or KkimMaKOTVpariATycoB OTJIM- 
RAaeTCA ONHaKO CTPOEHUEM TEK, IHpucyTcTBneM clathrium, ouepraanemM paspe3a paOro- 
COMBI M CTPOeHMEM OTPOCTKOB. BOJIBbIIMHCTBO IIPU3HAKOB HUpMÓJNAKAET TO HOBMAĄNA- 
MOoMy K Gymnograptus Bulman, XOTA u TyT CYylieCTEYIOT ĄAOBOJIBHO 3HAUMTEJbHbIE 
OTIMAMA B TMIIe PA3BUTUA M B CTpoeHnm cyOarepTypHbIX OTPOCTKOB. Mozker ObITb, 
UTO PA3IMAMA STA MOTYT ObITb HPUZ3HAHbI NOCTATOHUHBIMU ANJA BPIĄCJEHMA HOBOTO 
poqa um rorpoqa. OxHako aBTop CHMTAaeT yMECTHBIM OTHecru 3ry cbopMy npeq- 
BApUTEJIbHO K Gymnograptus pyKOBOĄCTBYACE OÓLĄMM IIOKPOeM paO4OCOM5BI M cbopMo 
TEK, a TaKzKe BO U3ÓCKAHUE YCTAHOBJIEHMA MOHOTMIHOŃ TAKCOHOMMUECKOŃ EMUAHNMINBI. 

Gymnograptus sp. OMMcaH Ha OCHOBAHMM TOJIBKO OĄHOIO CbparMeHTa (M3 BaJryHa 
0.181 m3 Moxr, 40 km NW or BapiiaBbl) AUCTaJIbHoń d4acru paOĄ0COMBl. IIpuOnnzaeT- 
CA OH K Lasiograptus retusus Lapworth m MozżkeT ObITb qazke € HUM TOZKĄECTBEHHBIM. 
CorracHo MHeHMIo AaBTOPA, K MOHOTMIHOMy 40 cuX Iop pory Gymnograptus Bulman 
cNeNMYET OTHeCTUu TaKkżke „Climacograptus” reltioloides Wiman, a Bo3MOXXHO uTo 
u „Lasiograptus” retusus Lapworth. Sror poą cJienqyeTr OTHeCTH K CeMejficrBy Lasio- 
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graptidae Bulman, cpeąn KoToporo COCTaBJIAeT OH IIO BCeJ1 BEepoATHOCTUM 3BOJIOMOH- 
H0e 3BeHO, OTJIMUAIOINCECA ÓO0JIEe HU3KUM YPOBHEM CIEHMAJIMZBANAM IO CPABHEHNIO 
e Lasiograptus Lapworth, Sro nupeąnonozxeHne OOOCHOBbIBAe€T ABTOP CPABHUTEJBHO 
AaHaTOMHYECKHM aHaJM3O0M ONMUCAHHBIX CWOPM M ĄPyTHX MZYHCHHBIX ĄXO HaCTOALNETO 
BpeMeHM TPANTOJMTOB, OTHOCALIMXCA K ÓJM3KUM CUCTEMATMUECKMM TPYyNMNaM. 


Fig. 1, 2. 


Fig. 3. 


Fig. 4. 


Fig. 1. 
Fig. 2. 
Fig. 3. 
Fig. 4—7 


EXPLANATION OF PLATES 


©IBE 


Gymtograptus limnarssoni (Moberg). 1 proximal part of rhabdosome, 
reverse side (boulder 0.96, Jarosławiec), 2 medial part of rhabdosome, 
lateral view, specimen somewhat more damaged as compared with 
text-fig. 9 (boulder 0.94, Jarosławiec); ca. X 25, 

Gymnograptus retioloides (Wiman), proximal part of rhabdosome, reverse 
side, showing roughnesses of periderm (boulder 0,31, Poznań-Czerwonak); 
ca. > 25L 

Fragment of the median septum in Climacograptus sp. showing perider- 
mal membrane just falling out (Óland, loc. Seby, *Schroeteri” Limesto- 
Mie); ca. X 87,5. 


Pl. MII 


Gymnograptus retioloides (Wiman) 
Proximal part of rhabdosome, reverse side: ca. X %. 
Ditto, obverse side; ca. X 25. 
isolated subapertural process, top view; ca. X 6245. 
Microtome cross sections of virgula: 4, 5 probably more proximal and 
younger fragment; 6, 7 probably more distal and older fragment; 
ca. X 1000. Sections 4, 6, 7 — cut at 5u, section 5 — cut at 6u. 

(Boulder 0.31, Poznań-Czerwonak), 
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WANDA JESIONEK-SZYMAŃSKA 


REMARKS ON THE STRUCTURE OF THE APICAL SYSTEM 
OF IRREGULAR ECHINOIDS 


Abstract. — The author presents the results of an analysis of the test in Pygomalus 
otalis, P. analis, Pygorhytis ringens, Collyrites sp. and Disaster n. sp. where she has 
observed the presence of the 5th genital plate. Its displacement is discussed and 
is shown to ke similar to that occurring in the ontogenetic development of Echino- 
cardium cordatum. Moreover, in order to homologize the plates of the apical system 
in echinoids, the writer has also used the crystallographic method, on the ground 
that the optic axis of the particular plates displays a fairly constant inclination 
angle. It is supposed that in some genital plates the inclination angle of the optie 
axis is determined by its position in the remains of the larval skeleton around which 
these plates arise. 


INTRODUCTION 


One of the most noteworthy features in echinoid evolution is the 
migration of the periproct away from the apical system and its progressive 
shifting towards the oral side. It is generally recognized that in the 
majority of irregular echinoids this fact is responsible for the disappearance 
ot the 5th genital plate lying in the path of the periproct migration. 

An examination of the material, collected between 1954 and 1958 
from Bathonian, Callovian and Lower Oxfordian beds in the Kraków- 
Częstochowa Jurassic, sheds some light on the history of that genital in 
certain irregular echinoids. The presence in these forms of a vestigial 5th 
genital has, moreover, been confirmed by crystallographic studies. | 

The present paper has been prepared at the Palaeozoological 
Laboratory of the Polish Academy of Sciences in Warsaw, under the 
guidance of Professor Roman Kozłowski, for whose most valuable and 
nelpful suggestions the writer here wishes to convey her very sincere 
tbanks. 

She also thanks Miss St. Mączyńska and Mrs. E. Popiel-Barczyk for 
the loan of Cretaceous echinoids, much needed as comparative material. 
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The crystallographic analyses have been carried out by the staff of 
the Institute of Petrography of the Geological Survey of Poland. 


DESCRIPTION 


The Disasteridae Grast belong to one of the oldest families of 
irregular echinoids. Their morphology, however, is far removed from that 
of their regular ancestors. Among others, this is expressed by the complete 
separation of the periproct from the apical system. During its backward 
migration the periproct was accompanied by two ambulacra (I and V) 
responsible for the disjunct type of the apical system which is an essential 
character of the Disasteridae. 

Representatives of this family have been described in many papers, 
of which the most comprehensive one is K. Beurlen's monograph (1934). 

Nevertheless, a close examination of the test of individuals belonging 
to genera Pygorhytis, Pygomalus, Collyrites and Disaster has revealed the 
presence at the base of the periproct of a plate so far never described. Here 
below are data provided by the study of this plate in several representatives 
of the Disasteridae. 


Pygomalus ovalis Leske (Bathonian) 
(BL I, fig. 1 2) 


Plate relatively large, crescentic. Its upper tips are in contact with the 
elongate ocular plates I and V (not shown in the photo). These 3 elements, 
surrounding the periproct, are in extnemely loose contact with the 
remaining parts of the test; they are rarely preserved. Hence after they 
have fallen off, the shape of the periproct, originally pear-like, becomes 
irregular (pl. I, fig. 2). In thin section under crossed nicols, at full turning 
of the stage (360) this plate displays strong, fourfold enlightenment, while 
the adjacent elements of the test remain dark. 


Pygomalus analis Agassiz (Bathonian) 
(fig. 1A) 


Plate considerably smaller than in preceding form, variable in shape. 
Essentially it is crescentic, but the hollow may be much deeper and the 
tips longer. Occasionally the two tips are not uniformly elongated (fig. 12): 
Sometimes, viewed externally, it looks like a narrow list, being then 


' The writer retains the systematics adopted by T. Mortensen (1950). She does 
not see sound grounds for the separation of this family into the Disasteridae Gras 
and Collyritidae d'Orbigny, as suggested by J. W. Durham and R .V. Melville (1957). 
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very thick. Owing to the coalescence with the adjacent plates it is 
preserved in all specimens. To ascertain its presence it is necessary to 
emphasize the sutures by colouring with methyl blue and coating with 
glycerine. Under crossed nicols this plate behaves as that described above. 


Pygorhytis ringens Agassiz (Bathonian and Lower Oxfordian) 
(fig. 1B) 


Plate relatively large, tips not much elongate, rather broad. Not 
intimately united with the test (clearly delimited), often preserved. 


Fig. 11 — A Pygomalus analis, B Pygorhytis ringens, C€ Collyrites sp.; am ambu- 
lacrum, ia interambulacrum, g crescentic plate, o ocular plate, pp periproct. 


Behaviour under crossed nicols as that of the preceding forms. Structure 
of specimens from Bathonian and Oxfordian is in this respect similar. 


Collyrites sp. (Callovian) 
(fig. 1C) 


Plate extremely small, constituting only a small segment of the 
periproct rim. Not contacting with the oculars which, in this genus, 
together with the distal ambulacra, are considerably removed from the 
periproct. The plate is not readily discernible owing to its coalescence with 
the surrounding plates. Due to the unsatisfactory state of preservation it 
has not been possible to ascertain whether it is present in every specimen. 
As in the previously described specimens, it is clearly visible under crossed 
nicols. 
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Disaster n. sp. (Lower Oxfordian) 
(pl I, fig, 8; text=tis_ 2) 


Plate of variable size, centrally sometimes moderately raised, at others 
forming only a narrow list (fig. 2a). Viewed internally, it has the appearance 
of a small ridge (fig. 2b); when broken off the test, it leaves a distinct 


Fig. 2. — Disaster n. sp. periproctal area: a external view, 
b internal view, g crescentic plate, pp periproct. 


depression on the mould. Strongly united with the test, present in all 
specimens. Readily discernible under crossed nicols (pl. I, fig. 3). 


GENERAL REMARKS 


When analysing the structure of the test near the periproct, as seen 
in the described forms, it may be noted that the considered plate does 
not belong to the system of interambulacral plates surrounding the 
periproct. It is symmetrically placed in relation żo the suture connecting 
the two series of the interambulacral plates. Neither it is referable to the 
periproctal plates since it lies distinctly outside the periproct. In shape it 
greatly resembles (particularly so in Pygomalus ovalis) the 5th genital of 
such forms, as e.g. Acrosalenia angularis (fig. 34). In the latter form we 
may observe the deformation of the 5th genital in forms with a tendency 
to periproct migration outside of the apical system. 


The history of the 5th genital during further migration of the periproct 
has not, so far, been studied in fossil specimens. Its presence has not been 
recorded in the most ancient irnegular echinoids, even those where the 
periproct is in contact with the apical system (Pygasteridae, Galeropygi- 
dae). Hence the inference that it had been completely removed by the 
shifting periproct. Some scanty information on this question is given by 


"raz Prem — 
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BH. L. Hawkins (1943). In a specimen of Plesiechinus from the Middle Lias 
oi Nevada he noted the occurrence of a vestigial 5th genital at the base 
of the periproct in the form "of a slender rim”. No further details, 
however, are available, since this material has not yet been described. The 
presence of a 5th genital in the Holectypidae and Discoidiidae constitutes 
a separate problem which will be discussed in a chapter dealing with the 
crystallographic study of echinoid test. 

Some light is shed on the migration mechanism of the periproct, as 
well as on certain consequences of this phenomenon by studies on the 
ontogeny of Echinocardium cordatum (1. Gordon,. 1927). The presence of 


Fig. 3. — A Acrosalenia angularis (after Cućnot, 1948), apical system; B Echinocar- 

dium cordatum (after Gordon, 1927), young specimens; € Echinocardium cordatum 

(after Gordon, 1927), periproct; gs 5th genital plate, pp periproct. All the figures 
redrawn with some modifications. 


five incipient genitals has been ascertained in the early development 
stages, though four only persist in the apical system of adult individuass. 
The 5th genital plate is gradually shifted by the periproct which, with 
individual growth, continues to retreat farther away (fig. 3B) from the 
centre of the apical system where it is initiated. Finally the periproct will 
occupy a supramarginal position (analogous to that in the above described 
Disasteridae), while the 5th genital is not eliminated, but becomes one of 
the periproctal plates (fig. 3C). Hence it may be concluded that the 
periproct migration need not have destroyed the 5th genital, but displaced 
it and deprived it of its original function. 

On these suggestions we may suppose a similar migration mechanism 
to have operated in the periproct of the Disasteridae. The results of this 
evolutionary process, however, are different inasmuch that in the 
Disasteridae the 5th genital did not become one of the periproctals, but 
was incorporated into the test as an element surrounding the periproct. 
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On morphological observations supported by embryological data the 
writer feels justified to recognize the plate noted in Pygomalus, Pygorhytis, 
Collyrites and Disaster as the vestigial 5th genital. Crystallographie studies 
have confirmed this conclusion. 

The use of the optical methods in the study of the skeleton of 
Echinoderms is based on the widely known fact that every one of the 
skeletal elements is a separate calcite crystal. This has been proved on 
optical properties and characteristic cleavage. Further confirmation has 
been provided by X-ray examination (C. D. West, 1937). This particular 
property of the echinoderm skeleton has, among others, been taken into 
consideration when studying the skeletons of Ophiuroidea and Crinoidea 
(S. Becher, 1914). In the case of echinoids the crystallographic orientation 
was helpful in determining the origin of the particular elements of the 
lantern of Aristotle (H. L. Hawkins, 1934). The optical properties of the 
skeleton of echinoderms have proved valuable when tracing the growth 
stages in representatives of this type of animals. Under crossed nicols the 
contours of plates are very distinct, facilitating detailed observations. 

During examination under crossed nicols of the early growth stages of 
the skeleton of Echinus miliaris, J. Gordon (1926) ascertained that in the 
apical system of a markedly small individual the 3rd and 5th genitals long 
remain readily distinguishable by their pale colouration. Without detailed 
discussion of this feature, she interpreted it as a difference in the texture 
of plates. Similar observations have been made by that author during the 
studies on the ontogeny of Echinocardium cordatum (1927) when she noted 
that in young individuals the 3rd genital and the so-called plate Y 
(subsequently proved to be the 5th genital) are distinctly lishter than the 
remaining genitals. 

On the difference of colouration mentioned by J. Gordon, L. v. Ubisch 
suitably shaded the plates of the apical system figured by him (1927, p. 555, 
fig. 13). Similarly as Gordon, Ubisch did not search for the causes of this 
feature, but only stressed its symmetry in relation to the *Primordial- 
ebene” established by him in 1913. Gordon's observations are associated 
with the orientation of the optic axis in the particular plates of the apical 
system. This problem has been lately dealt with by Lucas (1953). That 
author has investigated the genitals of some recent and fossil regular 
echinoids. Information resulting from his studies may be summarized as 
follows. 

In three genital plates (the so-called B group) the optic axes are 
vertical to the surface, while in the remaining one (group 4) they are 
parallel. The composition of the two groups (A and B) presents two 


variants, resulting in two types of crystallographic symmetry of the apical 
system of echinoids. 
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Type 1. Group B consisting of the lst, Z2nd and 4th genitals (numbering 
after Loven), while the 3rd and 5th plates make up group 4. 

This scheme permits the, plotting of a plan of the crystallographie 
symmetry which extends through the IInd ocular and the 4th genital. 

Type II. Group B consisting of the lst, 3rd and 4th genitals, while 
group A is made up of the Znd and 5th plates. 

Here the plane of crystallographic symmetry extends through the IVth 
ocular and the lst genital. 

On these data Lucas has advanced a concept concerning the origin of 
the apical system in echinoids. This is not mentioned in the present paper 
since it is outside its scope. 

Lucas' method was adapted by A. Devries (1954) in the study of the 
apical system of irregular echinoids, particularly those of genus Hemiaster. 
The absence from the apical system of the studied forms of the 5th genital 
was confirmed by him through optical methods. 


RESULTS OF THE AUTHORS OBSERVATIONS 


By ascertaining the constant position of the optic axis in the particular 
plates of the apical system, new possibilities have been provided for their 
homologization. From this standpoint it has been deemed interesting and 
recommendable to investigate the position of the optic axis in the plate 
observed in some Disasteridae, which on morphological and embryological 
observations has been recognized as being the 5th genital, removed from 
its original position in the apical system by the migrating periproct. 

Measurements of the position of the optic axis were taken on universal 
rotating stage mounted into Row's microscope. Since the maximum 
deviation of the stage here is 60”, it was not possible to give more accurate 
results for higher magnitudes of angles. These examinations were made in 
thin sections, and involved not only the periproctal area, but the apical 
systems too. Other fossil and necent echinoids were analogously measured 
for comparative studies. 

The obtained results are tabulated on p. 346 (tab. 1). 

In items 1-4 measurements concerning the 5th genital are those 
ascertained in a plate found at the base of the periproct. On item 8, on 
Gordon's suggestions, one of the periproctal plates has been recognized 
as the 5th genital plate. 

The quoted results only to a certain extent agree with those obtained 
by Lucas and call for a more detailed discussion. 

The apical systems in the examined echinoids belong to type I, 
„differentiated by Lucas, in which group B is composed of the lst, nd and 
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4th genitals, while group A is made up of the 3rd and 5th. The following 
discnepancies have been noted as compared with the data stated by Lucas. 

1. According to that author, the magnitude of the angle in group B 
should be equal or near to 90”, indicating a vertical position of the optie 
axis. In most of the investigated specimens, however, the axes considerably 
deviate from a vertical position. The angle at which they meet the surface 
of the plate is not lower than 502. 


Lo asbalzeszi 
Inclination angles of the optic axis in the particular genitals and plates of the 5th 
interambulacrum 
Genital plates 
i = = ze IA 5 
Species 1 > 3 4 5 

1. Pygomalus analis 810 BZ <300 609 400 830 
2. Pygomalus ovalis 69 540 390 1740 340 900 
3. Pygorhytis ringens 860 680 340 ud 329 850 
4. Collyrites sp. KP 580 360 810 <300 830 
5. Conulus sp 789 550 SDOJMI 690 — — 
6. Pyrina sp. 740 510 <—300 600 — == 
1. Psammechinus miliaris 809 620 <—309 540 =303 — 
8. Echinocardium cordatum 830 640 <300 769 400 820 


2. In group A the optic axis is in several cases most certainly not 
parallel to the surface of the plate (as given by Lucas) and may meet it at 
an angle of even 40?. Nevertheless within certain limits (40*-<30-) this 
seems to be a constant magnitude. 


3. Lucas state that the optic axes of ambulacral and interambulacral 
plates (by that author referred as radial and interradial, respectively) meet 
the test surface at a low angle. However, in the examined plates of the 5th 
interambulacrum the axial position is vertical or subvertical, while the 
deviation angle from that position never exceeds 10%. In addition to 
measurements made on universal rotating stage, numerous fragments of 
various parts of the test (including ambulacrals) of many echinoids have 
been examined in convergent light. Every examination revealed black cross 
placed «cehtrally or subcentrally in the field of view, this being 
a characteristic representation of the vertical or subvertical position of the 
optic axis in the examined object. 

The final definition of rules establishing the position of optic axes in 


the particular test plates of the examined echinoids would seem to be as 
follows. 


1. In genitals of group B (lst, Znd and 4th plates) the optic axes are 
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oriented so that the angle at which they meet the surface of plates always 
exceeds 50. 

2. In plates of group A (3rd and 5th genitals) the analogous angles 
are equal or lower than 40". 

3. In ambulacral and interambulacral plates the position of the optie 
axis is nearly vertical. Deviations range up to 10. 

The obtained data provide an affirmative replay to the question 
whether the plate observed at the base of the periproct in the Disasteridae 
may actually be recognized as the 5th genital. The angle of its optice axis 
is analogous to that of the 5rd genital, in which it distinctly differs from the 
adjacent plates of the interambulacrum. 

Measurement data for Disaster n. sp. are lacking in the above discussed 
table. Crystallographic studies of the apical system of this form have 
shown that it does not belong either to type I or type II of apical system, 
where group B is composed of the lst, 3rd and 4th genitals, and group 
A — of the Znd and 5th. Representatives of type II have not been 
encountered by the present writer among the material in her possession. 

The following numerical data have been obtained by examining the 
apical system and the periproctal area of Disaster n. sp. (tab. 2). 


iw asbalse2 


Inclination angles of the optic axis in the particular genitals and plates of the 5th 
interambulacrum in four specimens of Disaster n. sp. 


: | Genital plates 
Specimens ZA IA 5 
I dk. SWEŚTER Z 
„ras TY AWR se” | 

1. Disaster n. sp. | 69% | - 500 530 | <300 | <300 830 
z ś | 640 | 450 40 | <300 | — 850 
3. > | 630 | 480 45 | <300 | <300 870 
4. M | 680 | 440 — | <30 | — | — 


In the light shed by these results, from the standpoint of 
crystallographic analyses, Disaster n. sp. Undoubtedly constitutes another 
type — III — in which group B is composed of the lst, Z2nd and 3rd 
genitals, while group A contains the 4th and 5th. Owing to inadequate 
material it has not been possible to ascertain whether this type of apical 
system is proper for this species only, or whether it is a generic feature. 
Moreover, it should be noted that the inclination angle limit (507) in 
genitals of group B, proper for type I of the apical systems, has been 
exceeded in Disaster n. sp., where the respective magnitudes are somewhat 
below 50%. Investigation of more copious material is needed for the 
elucidation of this question. 
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Nevertheless, it should be stressed that in all the three so far 
ascertained types of apica| systems, the 5th genital is always included in 
a group of plates showing strong axial inclination, and being thus easily 
identifiable. Doubtlessly this is an important feature in tracing the history 
ol the 5th genital in irregular echinoids. 

In view of the constant occurrence of certain inclination angles of the 
optic axes in the particular genitals, it might prove interesting to investigate 
from this standpoint the apical system in genera Holectypus and Discoidea. 
It is a known fact that though the periproct in these genera is already 


completely or partly on the oral side, nevertheless a complete set of 5. 


genitals is still present. Without going into a detailed discussion on the 
process of periproct migration in these forms, we should note that this is 
a problem as to whether the 5th genital here is the original genital plate, 
or whether possibly it is another element of the echinoid test, shifted into 
its place and, if perforated, taking over the function of the genital. 

The following data have been obtained by examining the angles of the 
optic axes (tab. 3). 


IW EV JOE (S6 


Inclination angles of the optic axis in the particular genitals 


Genital plates 


AE | a, o ż BEEREREFO 


o ADO GRA NE 8 rf KE | | 
1. Holectypus depressus | 600 700 = | *<=30? | 590 800 
2. Discoidea subucula | 609 520 <300 | 750 720 | 


The above data indicate that the apical systems of these forms belong 
to type I (with strong axial inelination in the 3rd plate), but that the 5th 
plate conspicuously deviates from the angle proper for it (below 40”). 

As the strong axial inclination in the 5th genital is an extremely 
constant feature, no modified even by the far reaching migration of that 
plate in the Disasteridae, it seems most likely that the 5th genital in above 
considered forms is not homologous with the original plate. We are dealing 
here with another element of the echinoid test which was shifted into its 
place and took over its function. 

It should be noted that data obtained by the writer for Discoidea 
subucula do not agree with those given for that species by Lucas. According 
to that author, the optic axis of the 5th genital is here parallel to the 
surface. This should constitute a cardinal and very important difference. 
However, we may suppose that Lucas may have mistaken another form 
for Discoidea subucula. This supposition is suggested by his assignment 


of this species to the group of regular echinoids, which we know to be 
incorrect. 


- 
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CONCLUSIONS 


The constant position of optic axis in the particular skeletal elements 
of echinoids is a very interesting fact calling for more detailed analysis. 
The data given by Lucas, as well as those presented in this paper, are very 
fragmentary in view of small number of genera covered by measurements, 
and their fortuitous choice. Even in this meagre material not all the plates 
have been investigated (e.g. the oculars). Neither is it out of the question 
that when more copious material has been investigated, the here given 
magnitudes of angles of optic axes characterizing the various plate groups 
may prove inaccurate, thus modyfying the here differentiated subdivision. 

Moreover, thus far, no sound interpretation has been advanced 
concerning the constant position of the optic axis in the various plate 
groups. It is not excluded that a solution of this problem might be possible 
in connection with studies on the early development stages of the skeleton. 
We know that some plates of the apical system develop jointly with the 
larval skeleton, while others as well as ambulacral and interambulacral 
plates are initiated as independent centres of calcification. One can presume 
that in the former group of plates the position of the optic axis is 
determined by the position of this axis in the remains of the larval 
skeleton with which the plates in question are associated. It should be 
mentioned too that the originally determined position of the optic axis 
does not change with growth stages (Becher, 1914). 


The solution of the problem discussed calls for further investigations 
and the above considerations must be treated as merely tentative. 


Palaeozoological Laboratory 
of the Polish Academy of Sciences 
Warszawa, May 1959 
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PRZYCZYNEK DO ZNAJOMOŚCI TARCZY SZCZYTOWEJ JEŻOWCÓW 
NIEREGULARNYCH 


Streszczenie 


Dokładna analiza pancerzy jeżowców nieregularnych: Pygomalus ovalis, P. ana- 
lis, Pygorhytis ringens, Collyrites sp. i Disaster n. sp. z batonu, keloweju i dolnego 
oksfordu Jury Krakowsko-Częstochowskiej pozwoliła stwierdzić obecność u podsta- 
wy peryproktu nie opisanej dotychczas płytki. U wszystkich wymienionych form 
płytka ta ma kształt półksiężycowaty, o mniej lub bardziej wydłużonych rogach; 
położona jest ona symetrycznie w stosunku do szwu, łączącego dwa rzędy płytek tyl- 
nego pasa interambulakralnego (fig. 1 i 2). U większości jest ona związana dość 
silnie z pancerzem, a tylko u Pygomalus otvalis słabiej, w związku z czym u tego 
gatunku rzadko się zachowuje (pl. I, fig. 1 i 2). Obecność tej płytki przy tylnym brze- 
gu peryproktu nasuwała przypuszczenie, że jest to piąta płytka genitalna, zepchnię- 
ta do tego położenia przez przesuwający się peryprokt. Wniosek ten zyskuje popar- 
cie w faktach obserwowanych na wczesnych stadiach rozwojowych Echinocardium 
cordatum. U jeżowca tego stwierdzono (Gordon, 1927), że migrujący peryprokt spycha 
stopniowo przed sobą piątą płytkę genitalną, która ostatecznie staje się jedną z pły- 
tek peryproktalnych (GESSEJG): 


Uznanie płytki znalezionej u wspomnianych na początku form za piątą geni- 
talną zyskało także poparcie na drodze badań krystalograficznych, w których wyzy- 
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skano ostatnio skonstatowany fakt (Lucas, 1953), że oś optyczna poszczególnych pły- 
tek genitalnych ma stały kąt nachylenia w stosunku do ich powierzchni. Płytka 
piąta odznacza się bardzo silnym pochyleniem osi optycznej (kąt, z reguły, poni- 
żej 400) i jest łatwa do odróżnienia w świetle spolaryzowanym od płytek ambula- 
kralnych i interambulakralnych, u których oś optyczna jest prawie prostopadła do 
powierzchni (pl. I, fig. 3). Szlify cienkie okolicy peryproktalnej wymienionych form, 
zbadane tą metodą na stoliku Fedorowa, wykazały obecność w nich piątej płytki 
genitalnej (tab. 1 i 2). Podobne badania tarcz szczytowych Holectypus depressus 
i Discoidea subucula (tab. 3) wykazują, że obecna u nich piąta płytka genitalna nie 
jest pierwotną, lecz stanowi jakiś inny element pancerza, który wszedł na jej miejsce 
i przejął jej funkcję (przypuszczenie takie było już w literaturze echinologicznej 
wypowiadane). 


OBJAŚNIENIA DO ILUSTRACJI 


Fig. 1 (p. 341) 


A Pygomalus analis, B Pygorhytis ringens, C Collyrites sp.; am pas ambulakral- 
ny, ia pas interambulakralny, g płytka półksiężycowata, o płytka ocelarna, pp pe- 
ryprokt. 


Fig. 2 (p. 542) 


Disaster n. sp., fragment pancerza: a widziany z zewnątrz, b od wewnątrz, 
g płytka półksiężycowata, ia pas interambulakralny. 


Fig. 3 (p. 343) 


A tarcza szczytowa Acrosalenia angularis (Cućnot, 1948); B młode stadium 
Echinocardium cordatum (Gordon, 1927), C peryprokt Echinocardium cordatum (Gor- 
don, 1927); g, piąta płytka genitalna, pp peryprokt. Wszystkie figury przerysowane 
i nieco zmodyfikowane. 


id JI 


Fig. 1. Okolica peryproktalna Pygomalus ovalis z wyraźną półksiężycowatą płyt- 
ką u podstawy peryproktu. 

Fig. 2. Okolica peryproktalna Pygomalus ovalis bez płytki, lecz z widocznym 
wcięciem po jej wypadnięciu. 

Fig. 8. Szlif okolicy peryproktalnej Disaster n. sp. oglądany przy nikolach 
skrzyżowanych. Płytka półksiężycowata wyraźnie jaśniejsza, niż otaczające ją od 
dołu płytki interambulakralne. 
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BAHIA ECEHDK-LIHMAHbCKA 


K M3YHEHMIO AIIAKAJBHOTO HOJA HENPABMJIBHBIX MOPCKAX EŻZKEM 


Pe3roMe 


OOCTOATEJIBHBIA AHAJM3 HAHNbIPEŃH HEHPABUJIBHBIX MOPCKMX ekei: Pygomalus 
ovalis, P. analis, Pygorhytis ringens, Collyrites sp. u Disaster n. sp. u3 6ara, Kkenio- 
Bed M HUZXHETO OKCCOOPHXa KpakoBCcKO-HeHCcTOXOBCKOJŃ IOPbIl ĄHAJI BO3MOZKHOCTb yCTa- 
HOBMTb HPUCYTCTBHE y OCHOBAHMA IIEPMIPOKTA He OIIMCAHHOJi JO CETO BPEMEHK IIJIAC- 
TUHKM. V BceX IHIpUBeĄHĄCHHbIX MOPCKUX eKeji NJIaCTMHKAa Ta uMeer cbopMy HOJIy- 
Mecana c Oojee miu MeHee yYNJIMHeHHBIMM POTAMA M PACHOJOZKEHA CHMMETPMUHO 


OTHOCHTEJIBHO LIBA, COEĄNMHAFOINETO ABA PATA NIACTUHOK 3A4HETo uHrepaMóÓyJaKpa 
(bnur. 1 m 2). YV OonbiiaicrBa cbopM oHa cBd3aHa Ą0BOJIBHO HPpOHHO C€ HAHHNBIPEM 


U TOJIEKO y Pygomalus ovalis coequHeHne Óojree CJIa60€e, B CBA3M C UEeM paccMaTpn- 
BAa€MaA IJIACTAHKA O4CHB PeĄKO COXPpAHAeTCA y STOro Buąa (mai. I, cbr. 1, 2). Hajnmune 
STOŃ NJIACTUHKM y 3AĄHETO Kpaa nepunpokTa 3acTraBJlaeT HpeĄnoJlaraTb, UTo OHa 
ABJIAETCA NATOŃ FEHMUTAJIBHOŃ NJIACTUHKOŃ CĄBUHYTOŃ B STO HOJIOZKeHME IepeMeINaIo- 
LIUMCA HepUHIPOKTOM. 


3AKJIIOTeHME 3TO HAXOJUT IHOĄNKPENJIEHMe B cbaKTaX HaÓGJIOHaeMbIX Ha paHHnx 
craquax pa3Burua Echinocardium cordatum. Y sroro Mopckoro exa YCTAHOBJIEHO 
(Gordon, 1927), uro Murpypyronqnii IepPMIIDOKT CĄBUTA€T IIOCTEIIEHHO Iepeą co6oiń 
NATYIO TEHMTAJIBHJI IIACTHHKy, KOTOPAA B KOHIe KOHIOB CTAHOBUTCA OĄNHOŃ4 u3 
nepurHpoKTaJbHbIX NIAaCTUHOK (cbnr. 3 B, C). 

B nOJb3y TOJIKOBAHMA NJIACTUHKM y YNOMAHYTBIX B Hauajre cbopM, Kak raToń 
TEHMTAJIbHOŃ, TOBOPAT TOŻKe pEZYJIbTATBI KPUCTAJJIOTPA(PUHECKNX UCCJIEĄTOBAHNMA, HPA 
KOTODBIX MCIIOJIB30OBAHO YCTAHOBJIEHHBIŃ B NOCJIeĄHee BpeMA (haKTr (Lucas, 1953), uro 
OLTMTECKAA OCB OTĄEJIBHbIX TEHMTAJIBHBIX UIJIACTUHOK UME€ET HOCTOAHHHBIII yTOJI Ha- 
KJIOHa OTHOCHTEJIBHO MX NOBepXHOCTM. IIATAA NIACTHUHKA OTIMAAETCA OHCHB GOJBIIUM 
HAKJIOHOM ONTUHECKOŃ Och (KaK MpaBMJIO — yro1 Hmxe 40%) m Nerko OTIMAuMAa 
B NOJIADUSOBAHHOM CBeTe OT AMÓyJaKpaAJIBHBIX U UHTepaMÓyJaKpPaAJbHBIX IJIACTMHOK, 
Y KOTODBIX OITUHECKAA OCb NOUTM IEPIeHJUKYJIADHA K IOBEPXHOCTM (mx. I, bnr. 3). 
ToHkne IIIACOBI HepUNPOKTAJHBHOJi OÓNACTM JKa3AaHHBIX Bbllie CPODM, MCCJIEHOBAHHBIE 
STAM MeTOĄOM Ha (PETOPOBCKOM CTOJIMKE, OÓHAapyXXMIM HAJIMUME B HMX NATO TeHN- 
TAJIBHOŃ IIACTAUHKM (ra0. 1 m 2). Pe3yHNbTaTbI NOĄOGHOrO poq+a mccejeqroBaHnii Haq 
ANMKAJIBHBIM HoJieM Holectypus depressus m Discoidea subucula (ra6. 3) yKa3bIBaror 
Ha TO, HTO UMEIOINAACA Yy HUX NHATAA TEHMTAJIBHAA HJIACTUHKA He ABJIAETCA IIepBMU- 
HOŃ, HO KAKUM TO APyTHM SJIEMEHTOM HAHNBIPA, KOTOPBIA 3AaHAJI ee MECTO M INepeHAJ 


ee (byHKiymio. (Takoe IpeXĄNoJloxxeHMe YE BbICKAJBIBAJIOCK B eXMHOJOTMYUECKOŃ 
JMTepaType). 
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Fig. 2. 


BIS. 3. 


Pygomalus ovalis, periproctal area showing the distinct crescentic plate at 
the base of the periproct. . | 
Pygomalus ovalis, periproctal area without the crescentic plate showing the 


incision left by the fallen out plate. | 
Disaster n. sp., thin section in periproctal area under crossed nicols. Crescentic 


plate distinctly lighter than the interambulacral plates surrounding it at 
the base. 
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